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About Tea, Coffee, eto. 



What is Teat 

The leaves of a shrub grown chiefly in China and Japan { 
of which countries it is a native. It in an ovorgrcon, grows 
to tho height of from four to six feet, and bears pretty whito 
flowers, resembling wild roses. 

Is there more than one specif* of the Tea Plant t 

Yes, several; those most cultivated are tho Then bohea 
and Thea viridis ; it was formerly believed that these two 
plants produced tho black and green teas, and from this 
belief they derived thoir names-; but it is now proved that 
tho difference arises in tho mode of preparation, and either 
kind of tea can bo mado from either plant without any diffi- 
culty. 

flow is the Tea Plant cultivated t 

In China thoro are great numbers of tcatfarms, gonorally 
of small cxtont, situated on tho upper valleys, and on the 
sloping sides of the hills, where tho soil is light and rich, and 
well drained. The plants are raised from seed, and gonorally 
allowed to remain three years beforo a crop of loaves is taken 
from them, as this operation of course injures thoir growth ; 
even with caro, they become stunted, and unprofitable in 
about eight or ton years. When the crop is ready, tho leaves 
arc carefully picked by hand one by one, and thoro are usually 
three or four gatherings in each year, the first crop in tho 
spring being of tho most value ; a well -grown bush, woll 
treated, will produce two or three pounds of tea annually. 
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//omf fr M* Tea prepared far u*et 

For green tea, the leave* are only allowed to dry for an 
hour or two after gathering, before they are thrown into 
heated roaating^pana placed over a wood fire ; they are stirred 
quickly with the hand*, and allowed to remain for a few 
minute* ; they are next rolled by hand on a table covered 
with mat*, and afterward roaated and rolled again; the 
color ia by thia time act, and the after-proeeaae* of sorting 
and retiring, which, for the finer aorta, are repeated aeveral 
time*, may be deferred till a leianre time. In the prepare 
tion of Dlaek Tea, the leave* are allowed to remain a long 
time, *ay a whole day, drying, before they are fired ; they are 
to**ed about and patted whilat cooling, and are finally dried 
over a much alower fire, 

Haw do the Chinese nee Tea f 

They drink it pure; generally a handful of tea i* put into a 
china baaln or cup, and boiling water poured over it, which i* 
renewed three or four time*, till all the atrength i* gone ; 
aometimea they add aalt and ginger, and aometimea augar, but 
not often, Tea-*hop* are vary common by the roadside*! 
and the road in front of them ia usually thatched over, that 
thoae who *top for a cup of tea may be abaded from the aun. 

If out it (lis Tea tent from the far me to tfis count for exporta- 
tion/ 

Mo«tly by coolie*, who carry the cheat* over the mountain* 
till they reach aome navigable river or canal, by which it can 
be conveyed to the coa*t. It i* aald to be a euriou* *ight to 
watch, from the top of a wild mountain pa**, long traina of 
coolie* laden with cheat* of tea, which they carry on their 
*boulder» or balanced at each end of a bamboo, winding along 
in one direction ; and other* returning laden with cotton good* 
and other merebaudiae received in exchange, 

1$ Tea cultivated anywhere but in China and Japan f 

Yea, it baa Recently been introduced into aome part* of 
North America, and al*o into the high valley* of the Hima- 
laya range, where it appear* likely to thrive* 



ABOUT TEA, COFFEE, ETC. 13 

When was Tea first brought to Europe f 

In 1610, by the Dutch East India Company ; find it must 
havo boon in use in England by the year 1600, as Appears 
from an Act of Parliament pawed in that year, in which a 
tax of 1b. Od. was laid on evory gallon of tea sold at tho 
coffee-houses. Thoro is also the following entry in Popys' 
Diary, dated September 25th, 1051 : M I did sond for a cup 
of tea (a China drink), of which I had novor drunk before." 
In six years more it had found its way into his own house, as 
this entry shows: " Homo — found my wife making of tea, a 
drink which Mr. Polling tho potticary tells 1 her is good for 
her cold," etc. About this timo tho East India Company 
ordered "one hundrod pounds weight of goodo toy" to bo 
sent home on speculation. Tho price was about fifty or sixty 
shillings tho pound ; and two pounds threo ounces of tho 
best tea was not deemed an unfitting presont from tho East 
India Company to the king, lint so greatly has tho exporta- 
tion increased, that now more than fifty thousand tons of 
shipping are employed in its transportation, while it is con- 
sumed at tho present moment by probably not loss than five 
hundred millions of men. Still, so vast is the home con- 
sumption, that it is alleged that, were Europeans and Ameri- 
cans to abandon its use altogether, tho price would not be 
much diminished in China. 

What is the effect of 7\a upon the human system t 

That of a mild narcotic ; and when taken in small quan- 
tities, exhilarating. Of all narcotics, tea is tho least perni- 
cious, if indeed it be so in any degree. It acts likewise as a 
diuretic, and powerfully assists digestion. 

What are the chemical substances of Tea t 

In manufactured tea thoro exist a volatile oil, theine, tannin, 
and gluten. Evory hundred pounds of tea yield about one 
pound of a volatilo oil, about two per cent, of thoine, and 
eightoon or twenty per cent of tannin, whilo gluten forms 
about one-fourth of tho weight of tho dry leaves, a very small 
proportion of which, howovcr, is extracted by tho water in 
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which the leaves are infused. To obviate this waste of nutri- 
tion, it x has been suggested that a pinoh of soda should bo 
thrown into the water along with the tea. 

Whatie Thine t 

A white, bitter erystalliiable substance, having tho com- 
position of an alkaloid, containing a very large proportion 
of nitrogen. It serves an important oftlce, whon taken into 
the system in small quantities, of sensibly diminishing the 
wastes of tho body, and lessoning the necessity for tho con- 
sumption of food. It eonsoquontly renders tea, with tho aged, 
tho infirm, and all whoso powers of digestion aro impaired, a 
valuablo auxiliary of nature, by which tho woar and tear of 
tho solid tissues aro supplied, oven while tho stomach is un- 
able to make up for the natural wastes of the body, by tho 
digestion of ordinary food. 

What is Tannin t 

A peculiar vegotablo prinoiplo, so oallod becauso it is the 
effective agent in tho conversion of skin into leather. Tho 
barks of almost all troes contain it. If an infusion of tea bo 
poured into a solution of glue, tho solution becomes turbid, 
and a grayish precipitate indicates the presonco of tannin. 
To this tannio acid tea owos its astringent taste, while it 
probably contributes to tho exhilarating offoct which tea pro* 
duces. 

What is Coffee t 

Tho seed of an evorgroon shrub, the Coffea Arabic^ which 
is said to havo boon discovered in Abyssinia by the Arabs. 

Where t'« it chiefly cultivated t 

In Arabia, tho Southern states of North America, Costa 
Kica, Brasil, and othor tropical parts of South America, tho 
East and West Indios, Java, and Ceylon ; but tho climate of 
Arabia, where it was first cultivated, appears most suited to 
its growth ; frequent rains, and tho brilliant unshaded light 
of its almost cloudloss sky, stimulate vegetation, and causo 
tho sooretion of those principles on which depends tho deli- 
cate aroma. 
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Will you describe a Coffee Plantation t 

Elevated situations are most suitable for the growth of 
coffee, and the plantations have much the appearance of 
pleasure-grounds ; the trees are raised from slips, which are 
allowed four or five yoars to grow before thoy are cropped; 
they attain the height of eight or ten feet, and continue in 
bearing about from thirty to fifty years. The shrub or tree 
resembles a handsome laurel, and bears a profusion of clusters 
of fragrant white flowers, which are succeeded by brilliant 
red berries, sweet and pulpy, which ripen to a purplo color- 
each contains two coffce-soeds or stones. 

Does the crop require much caret 

Nothing but pruning tho trees and picking the berries ; 
aftor they are gathorod, they are pulped in a mill formed for 
tho purpose, by which the beans, as thoy are called, are de- 
prived of the surrounding pulp and outor skin. In a second 
mill thoy aro pooled of their innor skin and winnowed ; thoy 
are then dried in tho sun on large open clay floors, picked 
ovor by hand, and finally packed in bags or barrels to be ex- 
ported. 

How is the Coffee rendered Jit for uset 

The beans are roasted, in a close revolving cylinder, over a 
clear but moderate fire; they should afterward be cooled 
quickly by exposure to the air, and then ground in a covered 
mill; the sooner the infusion is made after roasting and 
grinding the finer will be tho flavor of tho coffee. The flavor 
of coffee depends, in a great measure, upon the skill and care 
exercised in roasting it. If too little roasted, it is devoid of 
flavor ; if too much, it becomes acrid, and has a disagreeable, 
burnt taste. Coffee, as commonly prepared, is boiled for 
some time, under tho mistaken notion that its strength is not 
extracted unless it be boiled. But the fact is just the re- 
verse. Tho fine aromatic oil, which produces the fiarjor and 
strength of coffee, is dispelled and lost by boiling,' and a 
mucilage is extracted at the same time, which also tends to 
make it flat and weak. 
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Which is the best mode f 

To pour boiling water through the coffco in a strainer, 
which plan is fonnd to extract nearly all the strength ; or, to 
pour boiling water upon it, and to set it upon the fire, not to 
exceed ten minutes. The Turks and Arabs boil their coffee, 
it is true, but they boil each cup by itself, and only for a 
moment, so that it is moro of the character of an infusion 
than a decoction. The best coffee in Europe is made in 
France. In England and the United States coffee is almost 
always badly made. Experience has proved that Asiatic 
coffco is superior to all others; whether this arises from their 
mode of roasting, or because they pound the beans, and do 
not grind them, is uncertain. 

What is the nature of Coffee ? 

It is a powerful stimulant and cordial. In faintness, ex- 
haustion from labor or fatigue, and from sickness, coffee is 
one of tho most cordial and delicious restoratives. M. Payen 
shows that coffee contains the maximum of aroma, weight and 
nutrition. Ho declares it to be very nutritious, as it contains 
a large quantity of azote ; three times as much nutriment as 
tea; and more than twice the nourishment of soup (bouillon.) 

When was Coffee first used in England / 

In the early part of the seventeenth century, probably a 
little before tea was introduced, as that beverage is first spoken 
of as being sold at the coffee-houses ; it is said that the first 
coffee-house keeper in London was a Greek servant, named 
Pasqna, brought to England by a Turkish merchant to mako 
his coffee. It appears to have been first used as a drink at 
Aden, thence introduced into Egypt, and thenco into Turkey, 
where it is still very much in use. Dr. Livingstone, tho 
African traveller, mentions that the coffcc-trcc was taken by 
the Jesuit missionaries to the western count of Africa, whero 
it has sinco become naturalized, and covers vast spaces of 
waste land. Many sermons against coffee-drinking arc ex- 
tant, written at the time when it was introduced into Europe; 
as there aro also many sermons against smoking. We recol- 
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loot having road tho following passage in an old iormon : — 
11 They cannot wait until tho smoke of tho infernal region* 
surround thorn, but encompass thcmsolvos with smoko of their 
own accord, and drink a poison which God mado black, that 
it might bear tho devil's color. 11 

What it (hcrnt 

Tho bruised seed of various spocioa of theobroma, a tree 
which grows wild in tho Wont India Inlands, ttranil, and vari- 
ous parts of Central America, where it is gonorally found grow- 
ing at tho height of six hundred foot abovo tht lovol of tho sea. 

What it the tree like f 

Tho cocoa, or, as it should bo written, tacno-troe, ia an 
evergreen, and is said to bear some rcscmblanco to a young 
cherry-troo ; tho leaves aro large and aimplo) tho flowers grow 
in clusters, tho pods aro not unlike cucumbers in form, and of 
a yellowish-rod color; they contain from twenty to thirty 
nuts, about tho sine of large almonds, violot or ash-gray 
colored, and containing oach two lobos of a brownish huo. 

/ton ie the (ktao cultivated t 

A wet soil is needful, and the plants also requiring shade, 
they aro generally placed between rowa of largo trees, which 
render tho plantations very charming spot* in tropical regions; 
tho plants aro raised from seed, and aro soven or eight years 
in coming to perfection, but reqniro so little attention that 
one man oan superintend one thousand plants; tho usual 
times of gathering tho crop aro in Juno and December, and 
not more than one pound and a half of seeds is tho average 
produce of each plant Tho fruit of tho wild plants is fre- 
quently gathered. 

What ie needful to prepare the Caeaojfbr market t 

Tho seeds, after being freed from tho pod, aro dried either 
in the sun or by artificial heat; they aro then either limply 
bruised, which makes cocoa-nibs, or crushed between rollers, 
which makes flake cocoa ; or they are ground and mado into 
a paste, in which stato they aro very often adulterated. 

Hot) is Chocolate made f 
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The caeao-bvuns wo gently 10 aw tod, shelled, and reduced 
to ft paste, when vniiil In, cloves, cinnamon, rice, almonds, or 
ttarch, etc., are fi*<njuotitly added to it ; it in put into moulds, 
and always improves by keeping. 

Why in it called chocolate t 

From chocolatt, tlm Mexican name for tlie cacao-tree. Tho 
produce of several of tlio fluent kind* in not ox ported ; tlm 
boat that roach oa us is from ( •iimocitn, Guatemala, mid llorbice. 

What in Chiccory t 

Tlio chiccory wliieli is used to mix with coftoo is tlio dried 
root of tlm Cichorium intybun, a smallish plant which hours a 
beautiful blue flower of the composite form. Tho root is in 
form liko a carrot, and from tho crown spread a number of 
large succulent leaves. Tho seed should bo sown in April, 
in rich light soil; tho crop is ready in September; tho roots 
being taken up, washed, and cut into pieces two or three 
inches long, are driod in a slow oven or kiln ; they aro after- 
ward cut into much smaller pieces, and roasted and ground 
just liko coffee. It is much tnoro esteem od in Franco and 
Germany than with us. 

Arc there any other mbntitaten for coffee than chiccory t 

Numerous ones. In somo parts of Germany tho juniper- 
berry, used for imparting tho peculiar flavor to Holland gin, 
is roasted, ground, and inmsod as a substitute for codec. Jn 
some of tho western portions of our own country it is not 
uncommon to uso the grains of the Indian corn for the samo 
purpose. Upon tho continent of Kuropo tho roasted acorn 
affords a decoction under tho namo of acorn-coffee. Tho 
carrot and turnip are employed as substitutes ; and so also 
peas, beans, rye, and other grains, nuts, almonds, and oven 
whc&ixm bread. 

What it Sherbet f 

An acid, perfumed drink employed in Turkey and Persia, 
composod of water, lemon-juice, and sugar, sometimes with 
perfumed cakes dissolved in it, or with drops of roso- water to 
render it agreeable. 
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About Fruit, 



Where are Oranges proton f I know they are imported, 
where do they come from f 

The orange-tree, Citrus atiranfttim, grows abundantly in 
almost all the warm soft climates of southern Europe, north- 
ern Africa, and many temperate parts of Asia and America. 
Those consumed in the Northern states are' brought from 
the islands of the Atlantic and the Southern states. St 
Michael, one of the Azores, is famed for producing the most 
favored kind. 

How are they grown f Describe the orange-gardens for me. 

They are surrounded by high walls, not only to protect 
the trees from depredators, but from high winds, which often 
do serious damage ; notwithstanding this precaution, many 
of the trees are blown down, either from the weight of the 
fruit with which they aro loadod, or from some other cause. 
The orange-trees are usually branched almost, if not quite, 
from the ground ; thoir leaves are overgroon, and their flowers 
white and very elegant ; they yield a delicious perfume, sweet 
and almost luscious, yet one that does not cloy. On many 
trees the flowers and ripe fruit hang together; and, whon 
thus loadod — the fruit, some of light green color, others of a 
pale yellow, othors of a deep orango, and all set off by the 
deep glossy green foliage — the troos aro superb. 

How is the crop prepared for exportation f 

The fruit is gathered in December, or even earlier, a little 
while beforo it is ripe ; and largo baskets being filled by boys 
who take them from the gatherers, they are carried away at 
onoe to the packers, who most commonly sit in groups on the 
grass ; tho oranges are poured out in a heap with as little 
concern as if they were coals ; each orango is wrapped in a 
husk of Indian corn ; these are prepared by children, who 
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hand them to a man, who wraps up the orango and passes it 
to another, who places it in the cheat; thin in all done with 
amaxing rapidity. The box is filled to overflowing, thin 
hoards arc bent over it by a carpenter, and secured with wil- 
low bands, and then it is ready to bo carried to tho port and 
shipped. 

What trt* yields tht Lemon t 

Tho lemon-tree, Citrus Mtrfica-, a native of Assyria and 
Persia, whence it waa brought first to Greece, and afterward 
to Italy, Portugal, and France ; it is also frequent In our 
greenhouses. It is a small and bcautiftil evergreen, with 
numerous branches and bright shining loaves ; tho flower*, 
which are white and very sweet, are larger than thoae of the 
orange, and bloom the greater part of summer ; they are auo» 
ceeded by tho pale golden fruit 

/Vow* what countries art Lrtnons brought f 

Lemons are brought from Spain and Portugal, and also 
from tho West Indiea ; but the latter chiefly supply li mes, 
which are the produce of the Citrus aeris* They are smaller 
than the lemon, of an oval shape, thinner in the rind, and, 
though as acid, rather milder in flavor. Citrons are the fruit 
of another tree nearly allied to these ; they are less acid, but 
the rind has a hot and bitter taste, and, when candied, it is 
much used for flavoring cakes and puddings. Citrons are im- 
ported, both preserved and candied, chiefly from Madeira* 
Another species of citrus yields the scent known as bcrga- 
mot^ which is an essential oil distilled from the rind of it* 
pear-shaped fruit. 

What art Shaddocks? 

Shaddocks are a variety of the Citrus, and are among tho 
largest fruita which are known. They arc commonly culti- 
vated both in the Kaat and West Tndiea, for the sake of tho 
delicate subacid juicy pulp in which they abound. When 
arrived at their greatest si*o they are called pompoloons. 

What art Figs* 

The fruit of the Ficus carica, which is a native of Asia, but 
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was early imported into Europe; it flourishes in France, 
Spain, Italy, and even ripens its fruit in this country. Tho 
first fig-trees introduced into England are stilt in the arch- 
bishop's garden at Lambeth ; they are supposed to have 
been planted by Cardinal Pole ; thoy now bear excellent fruit 
The greater part of tho figs come from the shores of the 
Levant The figs, when ripe, are dried in ovens, and packed 
in boxes and small baskets for exportation. The fig-tree sel- 
dom grows more than twelve feet high, but is very spread- 
ing, and bears largo lobed leaves, which are annual in Europe, 
and perennial between tho tropics. 

What is the name of the tree which yields Olives f 
The Olea Europea, which grows abundantly in all the coun- 
tries bordering on tho Mediterranean Sea. The olive-tree 
grows upon the most rocky calcareous soils, seldom exceeds 
twenty foot in height, but is much branched and spreading ; 
it lives to a great ago, and increases very much in bulk, so 
that one tree may easily, at a little distance, be mistaken for 
a group. There is an olive-tree at Pescio soven hundred 
years old, and twenty-five feet in circumference. 
Did not Olives grow abundantly in Judea f 
Yes, they were abundant there, and there are some still 
standing in the garden of Gethsemane, which are so largo 
and old they are thought to have been in existence ever since 
tho timo of our Saviour. Joseph us tells us that when Titus 
destroyed Jerusalem, he cut down all the trees within ono 
hundred furlongs of the city ; still it is very probable that 
these trees may have grown np from tho roots of the old ones, 
because it is quito a characteristic of the olive-tree to shoot 
np again, however frequently it may be cnt down. Thoy aro 
wild olives of extreme old age, their stems quite rough and 
gnarled. 

What are the trees like? 

The leaves are evergreen, stiffish, and pointed ; the flowers 
white, growing in clusters, succeeded by an oval drupe, or 
plum, which it violetrcolored when ripe, bitter and nauseous. 
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Tho preserved olivon, common as a table luxury, aro tlio on- 
ripo fruit pickled in a strong solution of salt. 

It not talad-oil made from Olivet t * How it it madt I 

Tho ripo fruit in gathered in November, and bruisod \n ft 
mill, tho stones of which are net so wido apart as not to 
crush tho nut or kernel ; the pulp in then gently preyed in 
bags made of rushes ; tho first oil that flown is of tho most 
value; a second quality in obtained by breaking tho roftiso, 
mixing it with warm water, and returning it to tho press; 
and after thin a third very inferior kind in obtained* 

Where do Pomegranate* come from f 

Tho pomogranato-troo, Punka yranatum,, in a native of the 
south of Kuropo, Asia, and Itarbary ; but in tho Went Indies, 
whore it has boon introdueod from Kuropo, its fruit is larger 
and bettor-flavored than in its nativo climates. Whoro the 
troo thrives, it rises twenty feet high, throwing out branches 
oven from tho bottom ; tho leaves aro pointed, and of light 
brilliant green ; both the calyx and corolla aro of a bright 
rod color, the latter is tho most brilliant. 

What it the fruit like f 

Tho pomegranate is a pulpy, many-soeded berry of tho sfao 
of an orango, globular, covered with a thick coriacootts rind, 
and orownod with tho calyx, which is sharply thorned. Tho 
rod succulent pulp is pleasantly acid, and was inado into wine 
by tho ancients. 

What are Cocoa-Nuttt 

Tho fruit of tho Cocot nuetfera % or cocoa-nut palm, a lofty 
and olegant palm-troo which grows abundantly in most tropi- 
cal countries; it is from fifty to sixty foot in height, its nimplo 
column-like stem boing orownod with a beautiful plume of 
feathery leaves from twelve to fourteen feet long. The nuU 
grow in several long clusters, depending from tho base of tho 
leaves; they aro about tho size of a man's head, tho thin 
outor rind covering a largo mass of fibres, which are used 
in many countries for making mats, cordage, and coarse sail- 
cloth. Within this fibrous ooating is tho shell of tho nut, 
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which is oval and very hard, and often serves for a drinking- 
cup. The kernel is firm, white, and pleasant ; the interior 
•hollow, and filled with sweet milky juice ; when unripe, it ia 
entirely filled with this juice. 
What is the Date f 

Tho date is tho fruit of a tall and graceful palm, Phctni* 
dactylifera, which shoots up a single straight stem to tho 
height of fifty or sixty feet, and then expands into a beautiful 
crown of leaves. It is abundant in Barbary, Arabia, Persia, 
and the adjacent countries, particularly on the confines of the 
deserts and in tho oases. The fruit somewhat rosembles a 
plum, but is rather longer in proportion ; it contains a long 
oblong kernel, grooved on one side. The pulp is soft, tweet, 
and slightly astringent; it is rich in sugar, gum, and Other 
vegetable matter, affording tho most wholesome nutri- 
ment 

Are not Dates an important article of food to the inhabi- 
tants of those countries where they are abundant f 

Yes ; in many plaoes they form the staple food, and tho 
crop of dates is as anxiously expected as our wheat harvest, 
or tho vintage of southern Europe. The fruit, when gathered 
quite ripe, is often pressed into large baskets, and thus forms 
a hard -solid cako called u adjouc," which is afterward cut 
up and sold by tho pound. Date-stones are soaked in wator, 
and givon to the cattle. 

Where do Almonds come from f 

From Spain and Italy ; but thoy grow spontaneously in 
many other warm countries. Tho almond-tree, Amygdalus 
communis, greatly rosomblos the peach in growth, leaves, and 
blossoms ; it flowers in tho early spring, and produces fruit 
in August The fruit is covered with a tough skin, and ia 
enclosed in a rough sholl. There are two kinds of almonds, 
tho sweet and tho bitter ; only differing from each other in 
tho flavor of tho nut Valontia almonds are sweot and largo ; 
Italian not cither so* large or sweet; Jordan almonds como 
from Malaga ; they are long, and not vory pointed, and are 
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tho bout kind Imported ; the bittor almonds come ohiofly from 
Mogadoro, on tho northern coast of Africa. 

tl r hat are ftra$ib-Nnt* f 

They aro tho produce of tho Juvla, JhrthollHia eoteel^ a 
lofty nnd inngniftoent tree, Abounding on tho bank* of tho 
Orinoco and tho northern parts of Drasil. Tho nuts, which 
nre triangular nnd covered with a hard rough shell, aro con* 
tainod to tho number sometimes of fifty in a woody outer 
shell, which is ofton as large as a child's head ; it is divided 
into six compartments, They are highly prised by the natives, 
and largely exported. 

What are Pi*tmhio*Ntitn f 

Nuts brought to us from Sicily and Syria, whore thty grow 
upon a kind of turpontinc-troo. They are oblong and pointed, 
about tho sise and shape of a filbert, including a kernel of a 
pale greenish color. Their taste ia very agrocAblo. 

What are Filherte, fa which you allude 

The common hasel Is the wild and the Albert the culti- 
vated state of the same tree. The Albert is larger than tho 
common nut, and has a larger kernel. They are very free 
from oil, disagree with few people, and aro highly osteotaod 
at tho dessert. 

What are Jtawn* f 

They are dried grapes, prepared olther by cutting the stalk 
of tho bunches half through when they are nearly ripe, and 
leaving thorn on tho vine till the sun dries and oandios them, 
or else they are gathered when fully ripe, dipped in a lyo 
mado of vinowood-ashos, and dried in tho sun. Inferior kinds 
are dried in ovens. Raisins aro chiefly imported from Spain, 
Turkey, And Italy. Of these the ones from Smyrna aro the 
least ostoomod, and those from Malaga the most. The finest 
of the Malaga raisins are those made from the Muscatel grape. 
Frosh grapes Are Also imported from Spain and Portugal, 
packed in jars with sawdust. 

What ar$ Currant* I 

They are a smaller species of grape, dried in a similar man- 
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ncr to the raisins. The currant-vines aro much cultivated in 
the Ionian Isles, especially Cephalonia and Zante ; also in the 
Morca. They are even said to derive their name from Cor- 
inth, where they are abundant. Of Into years some disease 
has attacked the currant-vines, tho crops have very much 
fallen off, and the Greek cultivators were almost ruined ; but . 
an improvement lias since takcu place. 

What are Prunes ? 

Prunes and French Plums aro drted plums imported from 
France ; in the southern parts of which country all kinds of 
plums grow abundantly. The common sorts are packed in 
baskets ; but the finer sorts, intended for table-fruit, are care- 
fully gathered and dried, and packed in small elegant boxes, 
which are ornamented in various ways with the character- 
istic good taste of the French. The preparation of these 
boxes gives employment to a great number of persons. 

What are Pine- Apples, and whence do we obtain them t 

The pine-apple, Bromelia ananas, is a tropical fruit of fine 
flavor and very luscious. Tho plant consists of a few leaves 
round a stalk, then the soft, pulpy, juicy pine covered over 
with conical excrescences, and surmountod by a crest of stiff 
prickly leaves. It is often cultivated in our hothouses, as 
well as imported from the West Indies, and other tropical 
countries. / 

What are Tamarinds f 

Tho preserved fruit of tho Tamarindus Indica, which is a 
native both of the East and West Indies, and probably of 
most parts of Arabia and Africa. It is a large forest-tree, 
and affords excellent timber, hard, heavy, and durable ; the 
leaves are pinnate, liko those of the mountain-ash, and of 
brilliant green. Tho pods grow in bunches of five or six, 
they contain from three to six glossy seeds, and are filled 
with a stringy pulp. In tho West Indies tho ripo pods are 
gathered and packed into a cask, which is then filled up with 
hot syrup ; in tho East Indies they aro preserved without 
sugar. Tho pod of the variety which is found in tho East 
2 
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ia about double Urn »l*e »f thoae which grow in Um now 
world. 

Wktit art fVt*ofo»iw* t 

Tim fruit of a very pretty little trailing plant which grow* 
wild It) thia country ! n,)( l which 1* no abundant in Una*}**, 
Norway, aihI Sweden, tlmi large o,uautitiea of the ripe fruii 
are exported packed in hogahcada, The Kngliah cranberry, 
ftrycoww* fHilu*tn*> haa alender thread-like woody atema, 
liny leavea, and a pink flower, the llva petal* of which are 
inroad back \ Urn fruit ia a round auatcre red Wry, which it 
very pleaaant when cooked or made into marmalade. The 
American cranberry, ttrytwo* wmwtityw*, ia much larger 
in leaf, fruit, ami flower, and the flavor la more medicinal, 
Tim Uuaalan crop of these little berriea ia not gathered nntil 
the auow la gone ; and near St, Petersburg they are ao abun* 
dant that the anow ia anid to he ataiucd ret| by the erauberrle* 
ernahed in Urn paaaage of aledgea over them. 

A amall red fruit, IMwh wJj/nWa, which grow* in the 
wooda and hedge*, The fruit la add, and extremely aatrln* 
gent, but ia pooling, and in the form of jelliea or couaervea, 
both refreahing and strengthening to the atomach, Tim 
flowera are amall and beautiful, and at the flrat appearand 
, reaemble In pertbme the cowslip, 
I What i* tb* Apriwi t 

Upon the authority of Pliny and other*, the apricot ia * 
native of Armenia, whence ita preacnt Latin name AnhmhtH% 
tw/j/t»Wft, It la allied to the plum, of an oval shape, and moai 
delicloua in taate, It ia multiplied by budding either upon 
the common plum or the muacle plum, Tim tree cornea early 
into bloom, and flourishes heat against a high wall, or in the 
proximity of a warm chimney, 

What ia th* XtwhiriMt 

A frnit reaemhling the peach, but with a amooth rind, Ti 
ia a native of Persia, ami waa introduced into Kurope from 
that eouutry in the year l&ilfl, The mode of oultivatlon ia 
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almost identical with that pursued with the poach, with which 
it is usually classified. 

What is the Banana ? 

A variety of the plantain, Musa sapientum y of a highly 
grateful flavor, and comprising an extremely nutritive and 
healthy aliment. The form of the fruit resembles the cu- 
cumber. It is asserted 4t that no individual plant in the vege- 
table kingdom produces so much nutriment in the same space 
of ground." It is relished by all ranks of people in the 
West Indies, and is generally considered in those hot climates 
as superior to bread. Somo or other of the plants are in 
bearing the whole year round. It is eaten raw, roasted, or 
boiled, and is mado with fritters, preserves, and marmalades ; 
and it is dried in the sun, and preserved like figs. The plan- 
tain is allied to tho banana, but it is a native of the oFd world, 
being carried to the West Indies from India and Africa. 

What is the Papaw f 

The papaw grows on a branchless tree in the East and 
West Indies ; the size is that of an ordinary melon, and in 
form it resembles a gourd. The fruit is somewhat acrid and 
unpalatable, but, when boiled, is eaten with meat like other 
vegetables. 

Is there not a fruit of the same name which grows in por- 
tions of North America t 

The North American papaw grows upon the rich bottom 
lands of our Southern and Western rivers. It belongs to tho 
genus Annona; in shape it is not much unlike the banana ; tho 
color is orange, and it contains a yellowish pulp of the con- 
sistence of custard. The flavor is so excessively luscious, 
that a little serves to cloy the palate. 

There are still several kinds of fruit which you have not 
described. What are Ouava and Jujube f 

The best guava, known as the white guava, is grown in 
the West Indies. The fruit is about the size of a hen's egg f 
yellow, smooth, and has a fragrant but peculiar odor ; tho 
pulp is sweet, aromatic, in the form of a jelly, and is con- 
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sidcred ono of our finest conserves. The jujnbe, ZisypkuM 
vulgaris, is a native of Syria, whence- it was introduced into 
Kuropc. It is found, however, in the greatest perfection in 
China. It is also grown extensively in Turkey, the Turks 
planting tho tree around their coffee-houses, that they may 
enjoy both tho shade and the fruit In Italy and Spain it is 
a favorite fruit as a dessert, and is used for this purpose, both 
fresh and dried, as a sweetmeat. 

What other varieties of fruit do you recall f 

The durion, Durio Zibithinus, an Asiatic fruit which grows 
upon a lofty tree. Some of tho fruits are nearly as largo as 
a man's head. It is very nutritious, and both scarce and 
highly prized in its nativo country, Tho Chincso Litchi, a 
small round fruit, covered with a tough leathery coat, with 
a colorless semi transparent pulp, is very agreeable in flavor. 
It is exported in a dried state. Tho Mam nice, Mamtnca Ameri* 
rciwci, a nativo of tho West Indies, The tree grows to the 
height of soventy feet, with a spreading and elegant head, 
which is compared with that of the magnolia. Tho flowers 
are odoriferous. The fruit is large, yellow in color, and very 
fragrant and delicious. It is eaten both raw and cooked, and 
is sometimes cut in slices and dipped in wine or sugar. Still 
another West India fruit is the Alligator or Avocado Pear, 
one of tho most delicious of fruits, with a yellow pulp superior 
in delicate flavor to the peach. 

What is the Mango t 

The mango ranks in general estimation as one of the finest 
of the tropical fruits. It resembles the banana, but is some- 
what shorter and thicker. It has a thin skin, and on remov- 
ing this, tho interior is described to consist of "a pulp, which 
melts in the mouth with a cooling sweetness, and a delicious 
aromatic and sub-acidulous taste." The mangos of Asia arc 
said to excel those of America. The ripe fruit is exceed- 
ingly perishable, and cannot be brought to this country; tho 
green is niado into jellies and conserves. The wood of tho 
mango, among the Hindoos, is consecrated to the service of 
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tho dead, and in unod almont oxolunivoly for coffin* or tho 
Aincrnl pyre. It in of u whitinh-gray color, poroun, yet, if kopt 
dry, very durable. Tho tree nomotimon grown to a groat iiiO| 
with an erect trunk, and dark-oolorod orackod bark. 



About Rpioe. 



Whmcc do wv derive our Spice* f 

All spleen aro tho product of tropical climate* only. No 
native plant ponnonnon nuftleiont aromatic flavor to t>o included 
among tho npicon. Tho mont valuable of thono aromatic*, no 
highly prixod by all nation*, camo originally from tho Hpioo 
Inland*, or Molucca*, situated in tho Indian Oooan. 

Which are the chief Spied t 

Cinnamon, clove*, popper, gingor, pimento, nutmegs, And 
maoo. 

What h Cinnamon f 

Tho bark of a nmall tree, tho Cinnamomum Zcylanicum, 
which, m its namo imports, in a nativo of Ceylon, and chiofly 
cultivated there, though it in rainod alno in Java. The troo it 
very graooftil ; tho leaven, which aro red In npring, beeomo 
thick, leathery, and glonny green an tho summer advanoon ; 
they are netted with rained veinn on tho under nide, and am 
placed opponito each other on the ntem; tho Unworn aro 
grooninh white, and grow in nmall loono clusters at the ter- 
mination of the branchen. 

Doe* the cultivation need much care f 
Tho treen require a rich, light noil, and alno nhade; they 
aro therefore planted in open gladen of tho forest, where a 
fow largo timber treoi remain to shelter them ; this greatly 
3* 
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contribute* to the bounty of the olnuatnon harvent, when th* 
native* aiwemblo to atrip tho bark: their graceful figure* And 
bright colored elothing forming pioturompio group* in the 
foroat glade*, and tho whole Mir being loaded with the *eonl 
of tho *pioo. Cinnamon pooling begin* In May, at the end 
of tho rain*, and luntM till November. Tho pooling *hnply 
eounUU iu *litting tho hark and nutting It aero**, no tut to 
turn it buok ; it i* thon noukod to remove tho outor rind, ami 
rolled up into <|tiill* about throo foot long, ami U thou fit for 
oxpurtnt i*>t». ('inuntnou hurt a warm, plounaut aromatic tn*to, 
and U *lightly n*tringont. It contain* volatile oil, tannin, 
inuoilugo, a vognto- animal coloring matter, an acid, ami n 
woody llhro. 

What urn (Hum* f 

They are tho llowor-hud* of a tree gathered before they 
open, and dried In tho *uu', tho round hull 1m tho corolla *ur« 
rounding tho Mtniuou*, &o,, and tho *huft I* tho calyx tubo, 
Tho odor of clove* 1m *troug but agreeable, tho ta*te very 
urouiatio and warm ; tho name U *aid to bo dorlvod from the 
Kronoh "ohm," a carpenter'* nuil, whioh they are thought 
to roHoiublo. Clove* oonulu an e**ontial oil of vory grout 
pungency, iu whioh their ollioionoy oon*i*ta, gum, renin anil n 
woody ilhro. 

What i* the mnw of tfo hw tvhkh print iter* (How*? 

The Curi/ojihillu* aromativu^h mimll evergreen with long 
nhiniug leave*, and *hort terminal bunoho* of *woot-*eonto<l 
flower*; it U a untlvo of tho Moluooa Ulaud*, whore it wa* 
originally discovered by the PortuguoMo, in 161 1, and wheneu 
It ha* boon taken t<» almost every tropical eouutry. A treo 
twelve year* old will yield from live to twenty pound* of 
clove* annually; when older, porhap* *i\ty poumU, and a* a 
tingle htem may live one hundred and llfty year*, the prod- 
uce 1m almoftt incredible, Mir Stamford lialllo* do*oribe* the 
olove a* ** a tree of noble height, somewhat like tho bay, ami 
eomponiug, by tho beauty of their forum, the luxuriance of 
their foliage, and the *pioy frag ranee with whleh they per* 
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fumo the air, some of the most delightful objects in the 
world." The Dutch, when in possession of the Spice Islands, 
endeavored to secure a monopoly of cloves, and they bribed 
the native chiefs to cut down all the clove-trees in the islands, 
with the exception of those in the island of Amboyna, to 
which they designed to confine their cultivation. In pur- 
suance of this scheme military detachments even now visit 
the islands every year, and cut down the young trees, which 
grow up with astonishing rapidity. But notwithstanding the 
plans of the Dutch, cloves have boon introduced into other 
parts of the world. 

What are Nutmegs and Mace f 

They are the produce of a tree, the Myristica mosckata, 
which is a native of the Moluccas, and is cultivated both 
in those islands and in Java, Sumatra, and the West Indies. 
The fruit of this tree resembles a peach in size and shape ; 
when ripe it readily splits into two parts, showing the kernel 
or nutmeg surrounded by the mace in the form of a sheath. 

Wfien is the fruit gathered ? 

There are generally three gatherings in a summer, the first 
in July or August ; the last, which yields the best crop, in 
April. The mace is red when gathered, but in drying be- 
comes yellow ; on removing the mace a shell is found, inside 
which is the nutmeg. The nutmegs when gathered are 
sorted, and dipped into lime-water to preserve them from in- 
sects. 

What is Pepper f 

Popper is the fruit of a olimbing or creeping plant called 
Piper nigrum^ which has alternate loaves, jointed stems, 
and spikes of naked flowers; the berry is small, round, and 
fleshy. This plant grows abundantly in Sumatra, Java, Bor- 
neo, and the Malay Peninsula. The pepper vines, as they 
are called, are trained to trees and shrubs, and are allowed 
to grow four years without gathering the crop ; this taker 
place while the berries are still green, before they are ripe, 
and they are dried quickly on mats in the sun, which turn. 
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them black, therefore} it in called J Hack Pepper; Whito Pep* 
per f* produced by waking the bcrric* till the outer *kin 
peel* oil' readily. 

Whit in Ltmy Pepper ? 

The fruit of the Piper lonyum, al*o a native of the Bant 
Indie* ; in long pepper the *pikc artd half-ripe berric* are ail 
dried together, which make* it re*cmble the catkin* of tho 
birch : the flavor in like that of black pepper* 

Whit in Cayenne Pepper $ 

The dried and ground fruit of the Capticum, a genu* of 
plant* related to the woody nighthhade; the*c fruit* are flcahy, 
and bright *carlet or orange, very pungent, and much uaed 
in flavoring both in their unprepared *tate and ground* 

In thre more thin om kind of Cupnieum 'f 

There are two principal *pecie*, (Jupuieum annuum, a plant 
which grow* wild in Mouth America and the Went Indie*; 
and the far hotter (Jupuieum fruitieoHum of the J£a*t Indie*, 
a fthrub which bear* much wnaller fruit, Cap#icum» are very 
uaeful to the inhabitant* of hot climate*, routing the diges- 
tive organ* when impaired by the great heat; even bird* 
and animal* have recourse to them, arid have been known 
to die wherudeprived of them, for want of the *timulu* to 
which they have been accustomed. 

JJoen Pepper aid th digentiue power* of tiki ntomach f 

It promote* the accretion of the ga*tric juice, but to tho** 
of inflammatory habit* it i* hurtful. The aualy*i* of pepper 
*how* it to contain *tarch, malic, a volatile oil, and a peculiar 
»ub*tance called pipiriua. The oil of pepper i* too pungent 
for the tongue; applied to the *kin it inflame* it imme- 
diately. 

Whit in Chili Vinegar ? 

Vinegar in which cap*icum* have been *tecped, till it it 
thoroughly impregnated with their flavor. 
Whit in (Jinger ? 

The root *tock of the Zingiber oj/icimli*, the narrow- 
leaved or common ginger: a plant with gra**-like leave*, 
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and spikes of irregularly formed flowers ; it is a native of tho 
mountain of Gingi, in Hindustan, whonco tho name, but grows 
in most tropical countries. Tho largost proportion of that 
consumed is cultivated in the West Indies. When cuttings 
are planted out in spring, in throe or four months they have 
acquired a mild aromatic flavor, and are fit to make pro- 
served ginger, but for tho ginger of coinmorco they must be 
at least ono year old. 

J low is the root prepared? 

It is prepared either by scalding, pooling, and drying in an 
oven, in which caso it is called Black Ginger, or by simply 
pooling and drying in tho sun, which is called White Ginger. 
Ginger is stimulating, and less hurtful than pepper; it is 
found, upon analysis, to consist chiefly of starch, although it 
contains a volatile oil, acetic acid, potash, gum, and sulphur. ' 

What are Cardamoms? 

Tho aromatic capsules of various species of Amomum, a 
plant rolated to the Zingiber, all tho specios of which aro 
splendid plants, romarkablo for the beauty and richness of 
their flowors. Cardamoms come chiefly from Malabar, Mada- 
gascar, and Sumatra; they are warm aromatics, and aro much 
used in the east to flavor rieo and other insipid food ; in 
England they aro also used in medicino. 

What is Pimento? • 

Vimento, or Jamaica peppor, othorwiso callod allspice, is a 
warm spico grown in tho West Indies; like black peppor, it 
is a small berry gathered unripe and dried in tho sun, but it 
grows on a handsoino tree that reaches to tho height of 
about twonty feet, tho Eugenia pimento-* As an aromatio 
stimulant, pimento is less expensivo than the oriental spices, 
and as it contains tho flavor of cinnamon, nutmog, and 
clovoa, henco its popular namo of allspice. It is an agroo- 
ablo aromatic, more mild and innocent than the common 
spices. Tho best pimento is from Jamaica, whore tho troo 
grows spontaneously, tho seeds, it is supposed, being sown 
by birds. 
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What M* CbffcW t 

Tho flower*buda of Urn CtytjHtw* spmoflti, a nativ* of th« 
south of Kuropo, where it grown all over tho rooks and ruinsi 
decorating them with it* ahowy blossoms ; which aro largo 
and white with a long tassel of lilac stamens springing from 
tho centre of each. Tho flower -Inula havo a sharp* acrid 
taste; tlioir quality depends on their age, tho youngest being 
of tho moat value ; each bush yields about a pound of capors 
annually* 

H*Act< firf fWftNHty*/ 

They are tho seeds of un umbelliferous plant, tho Oirum 
cutm* ; it is a biennial with finely divided aromatic loavtMH 
small white flowers, and a root like a little carrot. Caraways 
lmvo a warm, apiee-liko taatts and aro uaod in medicine 
well as by eonfoetiouora and brewers. 



About Ohiiut, IVuvoluin, oto% 



t noliwtt whf* / Aro/v that f'A/wf? rti/> w*A*r/ ft fmmt(f\il 
whit? *wfo*J?tMCf» *f ftpfwrnl ihsiih ; how ww,t tf tMittfr / 

That beautiful while piece of china, like all other kinds 
of earthenware, was originally a lump of elay \ it was moulded 
into the form in which you aaw it, and then baked and glased 
afterward, 

IPAet/ t* tht f/(/fWr*Cf» {Wttwit China } or /WWum, nnrf 
AffWArwwHMv/ 

All kinds of pottery, from the ilnoat to the coarsest, aw 
composed of two ingredient*, clay and flint baked together; 
but in porcelain those aro of aueh kiiul* and in aueh propor- 
tions that the product, ia a acini vit rifled compound, in which 
one portion rcmaina unaltered by the in tensest heat, whilo 
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the other vitrifies or becomes glass, *nd, enveloping the par- 
ticles of the infusible ingredient, produces the smooth, oom- 
pact, shining, semitrnnsparent substance we call porcelain. 

Haw art the materia fa preparetl t 

The first part Is the preparation of the clay. That from 
which Knglish porcelain is composed is mostly found in Corn- 
wall, Devonshire, and Dorsetshire. The clay from the first- 
named place, which is considered the finest, consists of decom- 
posed felspar of granite, which is the rock most abounding 
in that county. The clny merchants prepare it by tho fol- 
lowing method, and send it to the potters under tho name 
of china clay. The stone is broken up, and laid In running 
water, the clayey, or, as they are called, argillaceous parts, 
being the lightest, are carried otf In suspension, whilo tho 
quart* and mica, which were united with them in the granite, 
fall soon to the bottom. At some distance these rivulets end 
in catch-pools where the water is arrested, and after time has 
been allowed for the pure clay with which it was charged to 
settle and form a deposit, it is drawn off, and the clay dug 
out in square blocks, which are placed on shelves to dry in 
the air. It is now a hard white mass, which can by crushing 
be reduced to an impalpable powder. 

Will yon rfesrrihe the prates* of manufatture f 

Tho lumps of clay are first pounded and mixed with water 
to tho consistence of cream, by means of various beating and 
cutting implements; tho pulp is then strained through sev- 
eral sieves, each one finer than tho last. Tho next process 
is preparing the flints, which are first burnt in a kiln and 
thrown, red-hot, into cold water, and afterward ground in 
water to an impalpable powder ; the two dilutions of clay 
and flint are then brought together, stirred very thoroughly, 
and again strained ; and so great is the afllnity between them 
that, even when wet, they unite and form a mortar which no 
action of the atmosphere can decompose. This fluid mixture 
is called "slip," and is gradually evaporated in what are 
called "slip-kilns" to a consistence like dough. 
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Is it then in a state Jit for moulding into different article* t 

No, it loaves the slip-kiln full of air- bubbles, which most 
be worked out by elaborate treading and kneading, generally 
with the naked feet, and after tins is done, it should be led a 
long while before it is used, that tlio two elements may tho 
more intimately unite. If placed in a damp cellar, the blocks 
of slip undergo a kind of fermentation, by which all traces 
of animal or vegetable matter which they may have contained 
are decomposed and got rid of; and this greatly improves its 
quality. So sensiblo are the Chinese of this that they ex- 
tend the interval over fifteen or twenty years, and a parent 
will often provide a sufficient stock for his son's life. 

How are the vessels shapetl f 

There are three modes in use — throwing, pressing, and 
casting; throwing is performed on a kind of lathe, which 
consists in a contrivance by which a small circular board re- 
volves very rapidly, and on this the clay is measured, and its 
intended shape given to it, by the pressure of the fingers and 
palms of the potter's hands. This instrument is the potter** 
wheel, which is of the highest antiquity, being apparently as 
old as the art itself; nor does its form and mole of use seem 
to have undergone much change during these long ages. In 
the catacombs of Thebes in Egypt, which have been proved 
to have existed nineteen hundred years before Christ, there 
have been discovered paintings representing various pro- 
cesses of the potter's art, and among these is a delineation 
of a potter's wheel, identical in principle with those now in 
use. Tho clay vessel thus moulded is then partially dried 
before transferring it to the turning-lathe, where it is reduced 
by sharp tools to the required thickness, and its form care- 
fully finished off; it next passes to a man who applies 
handles, spouts and all other small appendages; these aro 
fastened on with slip; all these small, irregular-shaped pieces 
are made by pressing in moulds formed of plaster of Paris ; 
and plates, saucers, and other shallow vessels, are formed 
in a mould, which is made to revolve on the block of tho 
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lathe, and into which tho workman presses the clay with his 
hand. 

You said the vessels were baked; are they put into an oven 
or a furnace like bricks / 

They are put into a furnace enclosed in deep clay boxes 
called seggars, capable of sustaining the most intense heat; 
theso protect the ware from tho flame and smoke ; tho pro- 
cess of baking lasts from forty-eight to fifty hours, tho heat 
gradually increasing ; trial pieces are placed whero they can 
easily bo abstracted to see how tho process goes on, and when 
it is finished, the fires are put out, and all is left undisturbed 
twenty or thirty hours to cool. 

I have heard china jars called biscuit; what are they? 

Bisque or biscuit is tho namo given to the waro after its 
first baking. It is so called from its resomblanco to ship-broad. 
Many small vases, figures, and other articles of ornament are 
sold in this stage. Tho ware is afterward glazed by being 
dipped in a compound of lithargo of lead and ground flints, 
glass, or some similar ingredients, mixed with water to tho 
consistency of thin cream. The workman employed stands 
by a largo tub or other reservoir, and, taking up the pieces of 
ware so that the smallest possible portion shall be covered by 
the fingers, he dexterously plunges it in, taking care that tho 
glaze is equally distributed all over the article ; it thon 
passes to a woman, who scrapes off any superfluous glazo 
adhering to it. A skilful workman will dip about seven 
hundred dozen plates in a day. It is worthy of remark that 
the glaze, when applied, is perfectly opaque, so that any paint- 
ing or printing with which tho article may have been orna- 
mented is not visible until it has been fired. This second 
baking is dono in a gloss oven ; tho heat converts tho flint, 
eta, into a thin coating of glass. 

What more is needful after glazing ? 

Tho next operation is painting, which requires to bo done 
with peculiar metallic colors, united to a flux ; these colors are 
moistened with -uin-water or a peculiar oil, which causes 
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them to adhere to Utc surface of the china until it is subjected 
to a slight tiring, sufficient to fuse tho glass or flint with 
which the colors arc united : the paintings arc thus burnt in, 
ami acquire a glow equal to the rest of tho surface. Pro- 
fessed artists arc employed for ornamenting china in this 
manner, and tho moat exquisite designs are (Vequcntly pro- 
duced. For the common ware a much simpler process suf» 
ftcos, and this is done before the glazing instead of ajfor it, as 
is the case with the painting. The pattern is printed from a 
copper-plate, on a thin paper, and this is transferred to tho 
ware in the state of biscuit, when the color remains and tho 
paper is removed ; the glaxing then proceeds as before noted* 
Cold is applied to the finer wares in a metallic state, and after 
burning on, requires burnishing with agate or blood-stone 
Whence have come t the mimes China <md Porcelain t 
China, from tho country whence specimens of tho manu- 
facture were first brought to Kurope; and porcelain, from 
\*orccllana y the Portuguese lor a little cup — the first traders 
in the article having been of that nation. In Anderson's 
** History of Commerce" we learn that tho first porcelain 
brought to Kngland was in a Portuguese ship taken as a 
prise in 169.1. Its beauty soon caused it to be in great re- 
quest among tho great and wealthy ; and tho emulation of 
artists to imitate it was soon excited. 

Does the Chinese method of manufacture differ from the 
Knroiwan* 

Not materially; the earths which they use, kno-lin^ a soft 
substance full of glittering particles, and /*»foft-f««, which is 
brilliantly white, tine, and soft, bear the same relation to 
each other that Knglish clay and flint do ; indeed, the china 
day of Cornwall, the most valuable of the Knglish earths, is 
proved to be identical with the kaolin of tho Chinese. They 
form their vessels in the same way, but fire them only once, 
subjecting them however to far more intense heat^ as many 
of their glaxca would not vitrify at a lower heat than would 
suffice to fuse Cornish granite. 
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Where is the Chinese manufacture principally carrieii on f 

In the town of King-to-chin if, where immonso multitudoa 
aro employod in it. Father Eutrocollos, a Fronch mission- 
ary who resided in China in tho oarly part of the last cen- 
tury, has given many interesting particulars of this manufac- 
tory, which appoars to havo boon quite as large and active 
then as now ; three thousand ovens wore then to bo soen at 
work at once, giving to tho town tho appoaranco of one great 
furnace, Somo idea of the antiquity of tho art in China 
may bo obtained from tho fact that small china flasks with 
inscriptions in Chinese characters, differing little if at all 
from those in uso in tho present day, havo been found in 
somo of tho tombs of Thebes ; thus appearing to provo not 
only that the Chineso possessed at that oarly dato tho art 
they havo so long been celebrated for, but also that they 
knew and traded with tho Egyptians. It has boon shown 
that tho Egyptians wore potters themselves ; and many littlo 
figures covered with a fine deep-blue glaze arc found deposited 
with their mummies, which may either have been made by 
themselves or obtained in trade from the Chineso or l*ho> 
nicians; nor woro those the only nations of antiquity who 
practisod this art ; it seems to have been moro widely spread 
than most others, and there are few nations removed one 8tep 
from barbarism who havo not mado for themselves drinking 
and cooking utensils of rude pottery. 

Is not Chinese Porcelain ornamented in a very queer 
style f 

Yos ; and tho division of labor being great among thorn, 
and carried oven into their designs, different workmon, with- 
out any concert or plan, paint successive parts of tho same 
group or picture, which contributes to tho grotesque effoot 
of their work; the effect is also heightened by their ignoranco 
of perspective. They make, bosido common china, several 
others: a black kind, much esteemed in the Kant; a kind 
which appears as though it were cracked all over ; one in 
which tho colore show only when the vessel is filled with 
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liquid ; und still another variety, in which varfotw Dgnrc* 
appear raised on pure white porcelain, and yet the surfoe,o 
in perfectly smooth. The great durability of (yhinene ware 
in nhown by tin? porcelain tower at Nntiktri, which in nearly 
three hundred foot high, mid entirely covered with porcelain 
tilr*; and which, though it has now stood four hundred 
years, appears not to have suD'ered in the least from the 
action of the air and weather. 

You nay thai the (HuniM wrrr, by many cmlurir*, Ike. fir at 
who mttda Jim porcelain when wan the wanujaclarc bcyun 
in JCnropcf 

The first attempt is supposed to have Keen made by tho 
Moor* in Hpaiu ; then a large manufactory was established 
in the Jlalearie Isles, which ware was called Majolica, from 
Majorca, the largest of those isles, This manufacture wan 
afterward remover) to Italy, where many improvement* took 
place; hut these articles were all made of coarse brownish 
panto, the imperfections of which were hid hy an opaojuo 
gla/e, instead of the material being perfectly white and tho 
glaze transparent, a* is the case with good foreign and mod- 
urn European ware. This Majolica ware was the most on- 
teemed from the middle of the fourteenth to the middle of 
the sixteenth centuries, when came the epoch of Bernard 
J'alissy in Franco. Him long-enduring patience under trial* 
and disappointments of i^vvry description, till he almost 
ruined himself in his attempts to discover a new and more 
perfect enamel glaze, in which he was Dually successful, have 
almost passed into a proverh. I'alissy was a Protestant, and 
died in the Hostile, where he was imprisoned for puhlidy ad- 
vocating his opinions, 

Wan there no manufacture of dhina, in Knylund diirinff 
all thin time? 

Only a rough and common earthenware, hut ahout tho 
latter part of the seventeenth century h'gan that improve- 
ment which has led to the production of our common house- 
hold china. First it wan discovered that salt thrown on the 
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Article* heated in the fur n acq covered them with a rough 
glaze ; then two German brother* of the name of Kllers set- 
tled in Staffordshire, And (Uncovered there a bed of very 
superior clay; And Alter tin*, a gentleman named Astbury, 
who was engaged in the manufacture, having occasion to 
cm n ploy Home calcined flint* ah a poultice for his home's eyes, 
noticed their tine white opaque substance, And added them 
to tho paste of which lie made hi* china — thus supplying tho 
lust needed ingredient for tho perfection of tho Art. Tho 
next And greatest improver was Josiah Wedge wood, who was 
born a poor potter's son, hut who raised himself to wealth 
And eminence by his genius And industry ; ho devoted him- 
self quite as much to improving the style And ornamentation 
of his works as to their material, and entirely altered tho 
character of the manufacture. 

Meanwhile on tho continent a similar progress was being 
mado ; After many unsuccessful efforts, about tho commence- 
ment of the oightoonth century, a German alchymist named 
Bottichor, mado somo crucibles which the fire converted into 
truo porcelain; and afterward discovering a flno whito ctay, 
ho established a manufactory at Dresden, which was the 
origin of tho celebrated Drcsdon china. Tho discovering of 
tho clay for this famous waro was singular. John Schnorr, 
a wealthy iron-master, riding near Clue, found that his horse's 
foot woro sticking in a soft, whito earth, And his Attention 
being thus directed to this white earth, it occur rod to him 
that it would make a first- rate substitute for flour as lmir- 
powdor. To that use he turned it, theroforo, with much profit 
to himself, under tho niimo of " Schnorr's whito earth." 
Bottichor was among those who used it, and observing its 
oarthy nature, tested it, and found to his great joy that this 
was just tho thing to perfect his porcelain. Tho Elector 
then caused tho earth to bo takon to tho factory in soalod 
barrels, under conditions of tho utmost secrecy. Tho manu- 
factory at Meissen now became a fortress; tho portcullis was 
down day and night. Every workman was sworn to secrecy : 
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the superior officer* were sworn every month, ** Dumb till 
death" wa* inscribed in Urge letter* within all the work* 
shop*, nml imprisonment for lite the penalty denounced 
agaiiwt uil talebearing. The king himself took outh of 
secrecy concerning nil that he might nee whenever he visited 
the factory, For there wa* in trade the age of mysteries 
before the age of (mtenU. Thin discovery wan followed by 
the far-famed work* of Havre*, the earlier ware* of which 
factory were actually made entirely of artificial oompoat, 
withoflt any of the real ingredient* of china represented by 
the Chiueso kaolin and -jie-tuH-lM. Thin porcelain, tVom iU 
shining white, it* beautiml glasiug and colored grounds, hold* 
at present the very tir»t rank. In the magnificence of iU 
gilding, and the regularity and elegance of iU forma, it lur- 
pa**o* every other kind of chiua; vase*, and other objeeU 
of the most exquisite beauty, are made from it, but their great 
cost render* them beyond the mount* of all except the moat 
wealthy, 

What i* JUuttvr of J*ari*P 

A composition of gypsum, dug at Mont Martre, near Paris, 
The plaster-stone, or alabaster, in however, found in some 
parts of Kugland, it is used by potion* to form mould** (or 
their vessel* ; by figure-maker* to form copies of statue* ; as 
also by artist* to form the basis of artificial marbles, different 
color* being given by the addition of colored powder. 

What m Ujfpmmf 

Sulphate of lime, a mineral found in a compact crysUlliiod 
atate, a* alaba*ter or *eienite, or in the form of a soft chalky 
atone, which, by being heated, become* the white powder 
known a* pla*ter of Turk The operation of burning ia 
UNiially performed at night, that the worker* may be tlie 
better aide to *ee when the ma** i* red-hot, at which time 
it become* HufHcieutly burned. After burning, it U ground 
in a mill. 

The purer *emitran*pareut specimen* of gyp*um are used 
for ornamental work* in vases, urn*, etc., and In statuary \ 
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for which purposes its softness makes it Tory useful, and easy 
to work. But another and very important uso of gypsum, or 
plaster, as it is usually called, is for manuring grass and graiu 
lands ; in which caso it is invaluable. It is almost incalcu- 
lable how great an additional quantity of grass will be ob- 
tained by tho sprinkling a pock of ground plaster upon the 
aero of land. It is one of tho cheapest and best manures for 
grass or graiu that can readily bo procured. 



About Glass. 



What is Glass, and of what is it made t 

Glass is a transparent, hard, brittlo substance, formed by 
the fusion of dint or sand and an alkali ; generally soda, 
though for the finer sorts of glass potash is used. It is ro- 
markable that though so perfectly transparent itself, none of 
the ingredients employed in the manufacture of glass possess 
that quality ; and also, that an articlo which is brittle to a 
provorb, should, when heated, become so exceedingly ductile 
as to be capable of being moulded into any and overy form 
that may be desired, and drawn out into the finest thread. 

Is Glass of as great antiquity as China f 

Probably not quite; Pliny attributes tho discovery of glass 
to somo Phoenicians who were drivon ashoro noar tho mouth 
of the river Bolus, and lighting a fire with kali, a plant 
which grew thero abundantly, they noticed that tho sand, 
when mingled with the ashes of this plant, melted into a 
vitreous substance. Whether wo credit this account or not, 
it is certain that the sand on that particular shore was well 
suited for the glass manufacture which aftorward sprang up 
in that neighborhood. 



44 JJJMTOltV AHII MVWTKUV OK OOMMOM TIUNa*, 

Whns wan (Hutu made hi thti mrlitr (ifffn f 

TytH and Hidon witr« tli« r.itiw Hr»i notwl for fU mums* 

ffwtijru; htit tlm tomh* of tlitt KjiyptiiuiN, wlifuli lutv« pro* 

Jkfrvwl no many of tlm *w,r<*U of that ancient pnopln, contain 

In noniu uiimun painting* of kIum Mower* at work; mu\ gltt** 

hiUitln, ttfld f{tt||JN of tllU HHIIIO IIIIlM l'Ui\ MM foMIIll ttMlOU^ tlltf 

?«Ii«m. j)n I'ttiiw i* of opinion, that Urn K^yptiiuiM tmrrlud 
Uu art to tlm hitflmut perfection ; liiul that tliu tfla**~work* 
nl l)io*poli», capital of tint Thehiud, formed the Hr»t regular 
ifuifiiifiu'.toi'y of thin material. Tint Kpfyptian*, according to 
the »nme author, performed t Iih mi out difficult operation* in 

fflllte* CUttil% Ufl'l manufactured Clip* of gilt** of Itll HMtOlliNll' 

lug purity, of which kind were thouc called ala*mitUtm, uu\h 
poned to he ornamented with /I^ui'im in changeablw color*, 
Wiuekelmauu *ny* tlmt (Jim ancient* in general mode much 
greater u«e of gin** than the modern*. In the ruin* of JJwr 
euhtneum gla** utcu*il* have been found in grant numiwtr*. 
Some block* of gla**, u*ed for paving room*, hava bwm 
found of tint thicknc** of mi ordinary brick, Winckelmftiin 
cite* *ome *peclmeu* of mo*aie of remnrknblu beauty nn4 
delicacy ; one of them reprewcnted /t bird on a dark nn4 
colored ground, The color* of the bird warn brilliant, itnJ 
tit is whole effect *oft. The artl*t hod made u*n of opnijiio 
or tran*parent gla**, nceor< J lug to tin? nccc**itic* of the cn*o f 
Mini what wn* not the lea*t remarkable wo*, tlmt the rever*o 
offered preei*ely the *amc figure, without the *liglite*t <lifT<sr» 
mice in the detail*. A littht ^Iumm rin^ in th« *\HwMiwti whi(;h 
wuwifi thd poNM(*Miioii of Hlr W, Hamilton, fthowtul tho nmthod 
in which thi* w/im jm<i I'oriiMwl, 'I'Imi <ut<'i'ior of thn rin^ wm# 
i»lii<', uno! iJmi interior r<'pr«'h<'iit<<l it ^jHu-iMMof roN«, of ililFitruNl 
iuiiorn I'MmiuUhh tlm whole ciiruit of the riii^, Am mtsHtm 
ghtM mity lm dmwn out into un itmit/Jntfly (inn lin<i f thU 

Openitioii mity he |)e|(oi ine<l on piece* of tfluMt, c,ompOMo4 of 
(lilfe lent eo lorn, ft ml incited, the tiliU JM'CMervili^ thu ftiUpttO 

tivn Iwyen* when wire drawn, 

In later time* Ah'xwndria wa«* for a lon^ tinin tlui notirc# 
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from which Rome was supplied with drinking- vessels, and 
largo urns for purposes of interment ; it was succeeded by 
Venice, which exported mirrors and glass vessels to the 
whole civilized world. The most celebrated specimen of 
antique glass is the Portland vase, which was found in the 
tomb of Alexander Sevcrus, who died in the year 235 ; tho 
vase is of deep-blue glass, the figures, in bas-relief, are of 
opaque white, and exquisitely cut. It is worthy of remark, 
that tho Chinese, though so skilful in tho kindred art of 
porcelain-making, understand nothing about glass-working 
for the purpose of making vessels for drinking, or other use- 
ful articles ; they succeed admirably, however, in the produc- 
tion of glass imitations of various precious stones, and other 
si nail ornaments ; they frequently use old European glass to 
remelt, and work into these articles. 

Was the Glass made at Venice very beautiful? 

Yes; in many respects it was as good as that now made, 
and the Venetians produced many curious varieties, the 
manufacture of which was, until late years, considered a lost 
art. Tho glass-makers of Murano, a small island adjacent 
to Venice, were considered gentlemen in right of their pro- 
fession, and a curious old letter, dated u Venice, the 1st of 
June, 1621," mentioning this circumstance, adds, "and it is 
not without reason, it being a rare kind of knowledge and chy- 
mistry to transmute the dull bodies of dust and sand, for they 
are the only main ingredients, to such a diaphanous, pellucid, 
dainty bodie as we see cristall glasse is, which hath this pro- 
perty above gold and silver or any other mineral, to endure 
no poyson, Glasse allso hath this rare qualitie, that it never 
loseth anything of its first substance and weight, though 
nsed never so frequently and so long. It is wonderfull to seo 
what divcrsitie of shapes and strange formes those curious 
artists will make in glasse, as I saw a compleat gallie with all 
her masts, sayles, cables, tackling, prow, poope, forecastle, 
anchors, with the longboat, all made out in cristall glasse, as 
allso a man in armour." Tho belief hero alluded to, that 
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Venetian glass drinlcing-vcssels would break if poison was 
put into them, was common until a much later period. 

When was Glass first used for windows f 

It is said to have been used so early as the fifth or sixth 
century in some of the churches of Italy ; but it was not till 
the eleventh that glass windows were seen in England ; and 
their predecessors, the wooden shutter and the strained linen 
cloth, or paper soaked in oil, continued to bo used two of 
three ceuturios longer by the common people ; so late as 
the year 1667, we find in an account of a survey of Alnwick 
Castle, a recommendation that the glass windows should be 
taken out and laid up when " his lordshippe was not there, 
because throwo extrcam windcB the glasses of the windowes 
dooth decay and waste, and the decay thereof shall be verie 
coBtlie and chargeable to bo rcpayed." 

How many kinds of Glass are made f 

Five ; flint glass, or crystal ; crown glass ; broad sheet 
glass ; bottle, or green glass ; and plate glass. Each of 
these kinds is made with silex and alkali ; their different 
qualities being dependent on the proportions and degree of 
purity of these ingredients, and on various accessory mate- 
rials ; such as nitre, oxide of lead, of manganese, or of 
arsenic ; borax, or chalk. Formerly silex was sometimes 
used in the form of ground flint, now this is discontinued, 
and sea sand is almost always employed. 

How is Glass made ? 

For all kinds of glass, except flint, the materials, after being 
purified, are put into a furnace called a •* calcar," where they 
are "calcined," this process is called frittiny ; the substance 
comes out Boft and pasty, and is cut into squares which 
harden, and are piled away for future use. In the final melt- 
ing, the frit is put into glass-pots, or crucibles, about twelve 
of which stand in each furnace ; these crucibles sometimes 
hold as much as a ton of glass each, and are reached by 
openings in the wall of the furnace. 

Does the Glass become transparent as soon as it is melted F 
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Not immediately, a white opaque porous scum, known by 
the name of sandiver or glass gall, rises to the surface, and till 
this is all cleared off the glass is not transparent; this scum, 
which appears, to consist of salts and refuse alkali, is purchased 
by refiners of metals, who use it as a dux. 

How is the molten Glass /cushioned into the different arti- 
cles * 

It is cooled till it becomes a consistent tenacious mass, soft 
enough to yield to the slightest pressure, able to be bent and 
pulled into any shape without cracking. All kinds of small 
articles are made of Hint glass ; and to form these the work- 
man then takes his blowpipe, collects a quantity of melted 
glass upon the end of it, and having rolled it upon a polished 
iron slab, called a marver, blows through the pipe, thus dis- 
tending the glass into a hollow globe ; this is repeated, the 
glass being frequently heated at the opening iu the furnace, 
till it assumes the desired size; it is then transferred from the 
blowpipe to another rod, and tho workman, with an instru- 
ment like a pair of sugar-tongs, bends, contracts, or enlarges 
the vessel ; any excess of material is cut away with shears as 
readily as a bit of soft leather. One other tool completes the 
number used in all the ordinary processes, this is a small flat 
iron plate with a handle, and is called a battledore, it is used 
to flatten the bottoms of tumblers, jugs, etc. 

What is done with the vessels when completely formed ? 

They are at once carried to the annealing oven called a 
tear, where they are heated and allowed to cool very gradu- 
ally, without which precaution they would be liable to break 
with the slightest touch or change of temperature. The reason 
for this is, that crystalline substances expand with heat and 
contract in cooling, and as the degree of expansion exactly 
agrees with the degree of heat, any thing like a tube or hollow 
vessel, which cools more slowly inside than outside, is vory 
liable to be broken by the consequent derangement of tho 
atoms — some being crushed by tho unequal tension. The cure 
lies in placing the articles in such external heat as shall allow 
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both Mirfar.cn to cool at tlio same rate. Tho larger and heavier 
the glass is tho more difficult will it bo to cool it safely. A 
curious proof of the (jimlil.M's of uimnnealed glass is given in 
tho Rupert's drops, which are small lumps of green glass 
dropped red-hot into cold water, they have thus tho form of 
rounded lumps diminishing to a tail ; tho round part may be 
roughly treated without danger, but if tho smallest particle 
of tho tail be broken the whole thing bursts into countless 
fragments, and so violent is the explosion that a stout glass 
vessel would be broken by it. The annealing oven, or lear, is 
an arch with a furnace at one end, which is heated by coke, 
and which has a door at each end ; this oven is very long, 
often sixty feet, but narrow, the floor is fitted with pans for 
receiving tho glasses, which travel slowly on a miniature rail- 
road from the hottest to the coolest end ; the time employed 
for annealing varies, according to the size and weight of the 
articles, from six to sixty hours. 

How are shcetn of Crown d/last, like those used for cutting 
into window-jHiMHi made P 

Tho melted glass is collected on tho blowpipe, as in the 
case of flint glass, and tho workman gradually blows a globe, 
he then fastens on an iron rod to tho side opposite that where 
tho blowpipe is inserted and takes the latter away, which 
leaves a hole, ho heats tho glass again and begins twirling 
tho rod, tho glass yields to the impulse, its diameter increases, 
and it finally flies out into a flat disc fifty to sixty inches across, 
and having the rod attached in tho centre by a lump of glass 
commonly known as a bull's eye. 

JIoiv in PUite Ulan* made '(■ 

Great care is taken in the selection of such materials as will 
insure the greatest clearness and most ready flowing 0/ the 
glass; these are fused in the ordinary manner, and after- 
ward removed from the large? glass-pots to smaller ones, also 
kept in the furnace, and from these the fluid glass is poured 
out on large flat iron tables constructed for the purpose ; tho 
tables are heated before being used ; and a large copper roller 
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is passed over the sheet of glass : as soon as it is set it is 
carefully removed into the annealing oven, where it remains 
about fifteen days. 

Are the plates of glass then ready for use ? 
They are then what is termed rough plate, which is frequently 
used where great strength is more needed than transparency, 
but to finish the plate glass it must be squared, ground, and 
polished ; the grinding is performed by making a plate steady 
in a frame, and then causing another to rub steadily back- 
ward and forward upon it, with some grinding substance 
introduced between them; this is at first ground flint, and 
afterward, as the roughness is lessened, emery powder is used; 
when perfectly smooth they are polished with leather cushions 
dressed with a red oxide of iron called colcothar. 

How are the plates of glass converted into mirrors^ or look' 
tug-glasses ? 

A flat smooth slab of wood or stone, enclosed in a wooden 
frame and fixed on a pivot, is adjusted horizontally ; a sheet 
of gray paper is then stretched over it, and above this another 
of very thin tinfoil, and as much mercury is poured on as will 
rest on its flat surface ; the plate of glass is then very carefully 
slid into the frame and deposited on the foil, and considerable 
weights are applied to its surface, which squeeze out the super- 
fluous mercury ; at the end of a day the under side of the / 
glass is found to be covered with a thin soft amalgam of ' 
mercury and tin, which hardens by exposure, and causes the 
glass accurately to reflect. 

Are these glass mirrors the same kind as those we read of 
in the Old Testament ? 

No, the first mirrors, and those which were in use for many 
ages, were simply discs of some hard metal ; often of brass, 
or an alloy of tin and copper, but sometimes of silver, which 
were very highly polished, and set in some kind of ornamental 
frame ; of this kind were the looking-glasses of the women 
mentioned in Exodus, chapter xxxviii. verse 8, out of which 
Moses made the brazen laver for the tabernacle. 
3 
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What are meant fry /We Oemtt t 

Imitation* of jewel* made in a very hard and clear kind of 
gla**; aome of theao imitation* uro very beautiful, and hardly 
to bo diatinguiahed by aight from the atouea they are made to 
imitate, 

I*\r this puri*m the tjtim mmt he fo/wwt— ~mtt«t it not f 
— ~Aow w thi* ejwteti I 

Moat of the color* u*od for tinting gins* are obtained from 
oxide* of variou* metal*, which are mixed in suitable propor- 
tion* with the tluid glaaa ; the depth of tbo color depend* on 
the quantity of oxide. Formerly hyacinth, hook, and finger 
glaaaea, etc,, were tunned out of aolid colored gla**; but the 
modern praetiee lis to eaae the white llint*gla*a, of which the 
veaael in to be formed, with a thiu eoatiug of very highly- 
colored glaaa, which ha* a far lighter and more brilliant effect. 
The following ia a liat of the principal colors employed! 
and the oxide* which produce them : 

Transparent blue . . Oxide of cobalt 

Aimro blue , . , Oxide of copper. 

Hubyrcd , , Oxide of gold, 

Amethyat, or purple , Oxide of manganeae. 

Oommou orange . , Iron ore and manganese. 

Kmerald green , . Copper and Iron, 

*i Gold topa* color . . Oxide of uranium, 

Bealdo the*e, opaque white enamel ia often introduced, which 
ia made by the addition of a amnll proportion of araenic and 
antimony, or, for a harder kind, by adding putty prepared 
from tin and load, 

Are not aome countries mare celebrated for making ortm* 
mental tjltm than either flntjlami or the United States t 

Yea, Uohomia and France arc both noted (br their beau- 
tiful productiona in the glaaa manufacture; but we are feat 
following in their track, and Knglaud already aurpaaaea them 
In the purity of ita white cryatal glaaa, The Bohemian* fol* 
lowed the Veuetiaua iu many curioua method* of ornament* 
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tag pfl»*a I on<s w hhw wa* chiefly used for stem* of drinking* 
glasses, wa* to enehwo in tho colorless transparent gla** iiimll 
white and colored tubris the whole mas* being afterward 
heated nnd twisted, so that the suUtaneo of tho *tom scorned 
composed of spiral thread* of ditVoroiit color*, Another plut), 
and ona which ha* now become common in nil glass-prodno- 
lug countries, i* to coat tho whole gla** with a ca*o of colored 
gla**, nnd then cut the pattern through the outer cent ; thui 
leaviug a white indented pattern on a colored ground. Bo- 
tide the*e, there i* fro*tod gla**, which in produced by plung- 
ing the bull of gin** Attached to the Mowing-rod into cold 
water, the gift** being Almo*t At a white hunt; thia kind of 
gla** ia irregularly veined with marble-like projecting dialo- 
eations And intervening fl**urc*» 

Ifvw i* pit*** prmnd ami cutt 

Tho implement* u*ed Are very wimple — they are principally 
eiroular di*c» not exceeding twelve inoho* in diameter, net in 
motion by machinery ; Against the eiroumferenee of thene 
diaoa the gla** in held by the workman; The thickno** And 
form of the cutting edge vario* of course with every descrip- 
tion of work to be done, And the material for the cutting disc 
U eaat-iron ; sand Aud water Are Allowed to drip on it* sur- 
face during the operation ; the rough *and-mark* are then 
ground out oik a stone wheel, And the gla** i* polished on a 
wooden or cork wheel; the latter even in dome instance* 
covered with hat-felt to make it* touch softer, These polish- 
ing-disc* are dressed with emery, pumice-stone, or putty pow- 
der, Ulai* engraving i* a bcnutiml aud, to *ome extent, a 
modern mode of ornamenting; for though the Ureok*, Ko- 
mana, aud Venetian* understood engraving simply on tho 
surface of the glass, and cameo-cutting or raised figure* in 
relief on the surface, the Bohemians were the first who en- 
graved arabesque borders, landscapes, animals, etc, in polished 
relief on a rough ground; this art ha* been known among 
them for perhaps two centuries, This kind of engraving ia 
performed with copper wheel* aud line emery, the common 
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ibot-lath o boing more usoftil than one turned by steam-power 
as little force is needed, and it is important that tho velocity 
be varied and checked at pleasure. 

How are Glass Beads made f 

A number of small glass tubes of different colors are first 
made; these are then cut into very small pieces; they are 
afterward shaken up with a mixture of sand and ashes, which 
fills up tho small holes, and prevents their closing during the 
next operation, which is a slight fusing ; in ordor to smooth 
the rough edges after this, they aro cleared and strung by 
ohildren. 

How is Glass stained for Gothic church windows f 

Painting upon glass had its origin in tho third century, and 
soon became much used to ornament windows in churches, 
and in unison with tho stylo of Gothic churches, throw a 
subdued tint over tho whole interior. There were two 
modes of staining or painting glass for this purpose; one 
painting behind tho glass, tho tints and designs showing 
through tho transparent substance ; another making use only 
* of colored varnishes, or transparent colors. Tho art derived 
great advantages at tho end of tho fourteenth century from 
the important invention of enamel painting, or tho art of 
fixing tho metallic colors in glass. Tho art flourished most 
in tho fifteenth and sixteenth centuries. 

Is not the ancient art of glass^xunting lost t 

No, although an ignorant impression exists to that effect. 
In modern times glass-painting has been carried to great 
perfection in Munich. Modern art can produce the effects 
of light and shadow, harmonize and mix colors, and fix thorn 
as permanently by enamelling and burning, as tho ancient* 
could. 

What are Enamels t 

Substances of the nature of glass, differing from it by boing 
more fusible; they have for their basis a white transparent 
gloss, and aro composed by melting tho oxide of tin with 
glass, and adding a small quantity of manganese to increase 
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the brilliancy of the color. Tho addition of the oxide of 
lead produces a yellow enamel ; reds are formed by the in- 
termixture of the oxides of gold and iron. 

What is Enamelling * 

The art of variegating with colors laid upon or in another 
body ; also a mode of painting with vitrified colors on gold, 
silver, copper, and other metals; and of melting theso at a 
fire. There are two modes of enamelling — the transparent 
and the opaque. By tho first mode, previous to the applica- 
tion of the enamel, patterns and devices are cut with tho 
graver, and these reflect through tho richly tinted enamels, 
with which they are afterward encrusted. In opaque en- 
amelling the enamel is first broken into small pieces, then 
ground, spread evenly on a plate of copper, and poured through 
a furnace, when tho enamel melts, and adhores firmly to the 
metal. This forms the enamel plate ; the figures or designs 
are painted on the enamel in verifiable colors, and the work 
is again subjected to the heat of the furnace, which, melting 
the color and softening the enamel at the same time, incor- 
porates the two into ono body, and this permanently fixes 
tho painting. Paintings in enamel are frequently exposed 
to the heat of tho furnaco ten or twelve times before com- 
pleted. Tho cost of producing them is great; but their 
durable nature renders them for many purposes invaluable. 
The largest work that has boon executed in enamel is tho 
44 Bacchus and Ariadne" after Titian. The size is sixteen and 
a half by eightoen inches ; it was sold for twenty-two hun- 
dred guinoas. The art has recently been turned to a very 
useful purpose, in enamelling the interior of saucepans and 
other culinary and domestic articles. The security which 
these articles afford against any metallic taint, not to speak 
of their superior cleanliness, renders them peculiarly valuable* 
The enamel with which theso vessels are coated is composed 
of silica, borax, soda, and potter's clay. 
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About Hitlt, oto* 



j What it Suit? 

Nalt in iu popular huiiho h a rrytitrtlliiia minora! wdmtftnoe, 
white and aparkling, with a aharppungont taatoj and U imml 
to uuru and bt'Hhou many urtinluN of food. (Joiuinnt) unit i» 
not ttlturiul in iu oompo«itlon by boating it to a rod boat; it 
in not uoluhlo in Hpirit; and, which u romarkable, hot water 
noarouly iliuMilvoM a larger portion than oohl ; oryataU of wit, 
thereforo, oannot he obtained l>y oooling a wolution of it, but 
by evaporation, The natural form of tiiu oryidaU of unit in A 
eubo, hut whan formal at a high temperature they are do- 
ported munh moru rapidly, mid are hollow pyramid*, 

WTnw m Null fuuiul t 

Nalt being one of the nooosiiariott of lifu, wo find it by tho 
kind oaro of I'rnvidonou atorod up in every land; every nil* 
tlon ha* aooob* to it either in tho form of wait bpring* or mine*, 
or nan obtain it from thu huh, TIiohu bnuroea form ** tliu in- 
exhaubtihlobtorohotnioM of our household unit- -«ll that w« em- 
ploy in our fUhorlon, in our moat-ouring ebtablibhiuonU, In 
our agriculture, iu our »oda nianufaetoriob— all that Amen our 
glami, and fortiliaoa our llohU, imparU thu detergent quality 
to our Moup, and give* n* Milt honing* and wait, pork ; and 
every thing oUo bait that U Mm hottor for boing no, down to 
our dinner mdory und our break lUftt ogg»," 

Aw thaw Null-murk* in Kntjlumlt 

Thorn an* bpringu of unit iu ('bobbins and Wonobturbhire, 
Mild albo rniium of rook-milt. 

An the Wunwteruhin Nalt-wuik* ancient t 

Yun; there wort* mdl- work* in Droitwioh in tho timo of tho 
Uoumub, mid thoy have, boon continued uvur mIuoo that timo \ 
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in the days of the heptarchy one of the kings of Mercia gave 
ten salt furnaces in Droitwich to tho church of Worcester; 
and those springs, which wore employed in making salt al- 
most two thousand years ago, still flow on, supplying salt at 
tho rate of one thousand tons each weekly, with no diminu- 
tion in their vol u mo or thoir degree of saturation. The rocl> 
salt of Cheshire has only been worked since 1670, when it 
was discovered in searching for coal. 

How is the Salt prepared from the brine springs t 

The brine is pumped by steam powor into reservoirs in 
which are placed pieces of rock-salt, that no fuel may be 
wasted by evaporating an unsaturated solution ; from these 
reservoirs it is drawn off as wantod into evaporating pans ; 
these are made of wrought iron ; they are shallow and oblong, 
and contain from six hundred to ono thousand superficial 
feet ; there are throe or four fires to each pan. The various 
kinds of salt are produced by the different degrees of tem- 
perature at which the water is evaporated and the crystals 
formed ; the less heat is applied the larger the crystals are. 
The time occupied varies from twelve hours employed in 
making stove-salt to five or six days neodful to make large- 
grained or fishery -salt ; when the crystals are formed at the 
bottom of tho pan they are raked out and heaped up in coni- 
cal baskets to drain. 

Where is Rock- Salt obtained f 

Beside the rock-salt found in England, salt mines have 
been discovered in Austria, Hungary, Russia, tho Tyrol, 
Swodon, and many other parts of Europe ; the principal of 
these are tho mines of Bocknia and Wieliczka, belonging to 
the Austrian government They wore originally worked in 
tho year 1250, and wore carried on in a very rude manner 
for five hundred years. 

Can fou describe these mines ? 

Tho mine of Wieliczka measures with all its galleries thirty, 
English miles, its greatest depth is one hundred and forty- 
five fathoms ; it is divided into threo distinct compartments, 
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called fluids; each of those ootminU of flvo MtorioM one below 
tho other, find each Mtory \n made up of numerous elmmbcr*, 
colls, nnd caverns, connected by |ihmh^; tho descent ii 
tnado by staircases ntul shafts; tho stnirenses aro carved in 
rook-salt, find aro some of them very magnificent, no dirt or 
disorder in visible nnywhero; find n* there nro no sprifigsof 
water nt mo profit n depth, tho air is rpiito dry, find ovory thing 
in kept in tho most perfect statu of preservation ; thorn it a 
strong curront of fresh air through tho passages, and noxious 
gases aro novor mot with in wilt mines. 

Are the excavated chamber* Innja in thi* Minet 

Yon; many of thorn nro ono hundrod or ono hundred and 
fifty foot high, and eighty or ouo hundrod foot long and 
wide; some uro used iu storehouses, find others mi chapels, 
ball-rooms, find diuiug-hiills on occasions of festivity. In tho 
chnpols ovory thing is curvod out of rock-unit; altars, walls, 
coiling*, floors crucifixes, niches, pedestals, find statues upon 
thorn ; nil solid, find yot so translucent Unit a torch hold bo- 
hind ono of tho sUtuos shows light through its thickest part; 
and all Mparkling and glittering as with countless diamonds, 

How are thene hall* formed! 

Thoy nro left in tho process of excavation, and whom any 
addition is required it is built with ialt and wntor ; in thin man- 
ner, mnssos of nalt aro pilod ono upon another, nnd wntor it 
thrown over them, which dissolves a portion of tho salt; tho 
crovicos aro thus filled up, tho wntor ovitporntos nnd loavos 
tho wholo a solid maim ; columns of Malt nro always loll to 
support tho roof. 

What other mean* are u$ed to (jet Salt t 

In Momo mines tho chnmborM nftor oxonvntion aro flooded 
with fresh wntor, which, nftor remaining Movoral months to 
got naturatod, Im drawn off and ovnporntod in tho UMtial man- 
nor. In other places, where weak brine MpringM occur, tho 
solution is allowed to drip over compact bundle* of faggots, 
or to tricklo down ropes ; by which montiM it im much ex- 
posed to tho nir, and part of the water im economically evap- 
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orated before boiling commences. When sea water is used 
for making salt it is always exposed to the sun in shallow 
ponds until the quantity is very much reduced. 

Is Bock- Salt ever found on the surface, or always at a 
<jreat depth f 

In Russia, Persia, Abyssinia, and many other countries, 
salt deserts occur ; tracts of land where salt is so abundant, 
both on the surface and beneath it, that it can be obtained 
with little more trouble than collecting it ; these tracts are 
quite barren, and after a shower are covered with a white 
incrustation of salt resembling a fall of snow. At Card on a, 
in Spain, the rock-salt appears on the surface, and even forms 
a precipice four or five hundred feet high, overlooking the 
valley ; this is quarried as any ordinary rock might be, and 
the salt is so pure as to need only grinding to fit it for use. 

How is this country supplied with Salt ? 

No rock-salt has been worked here yet ; but brine springs 
are abundant, which are termed tc licks," from the fact of 
their being frequented by deer, buffaloes, and other wild 
animals, for the sake of the salt incrustations which they 
greedily devour. 

What are the uses of Salt ? 

As an article of food, it is essential to the health of man- 
kind, forming a constituent of the blood ; those nations who 
obtain it with difficulty suffer much in consequence of the 
deprivation. At one time a heavy duty of fifteen shillings 
per bushel was laid on it in England, which made it an ex- 
pensive article ; this has been repealed, and now it is not 
only cheap as an article of food, but is extensively used in 
agriculture and manufactures. 

Of what is Salt a symbol in the East ? 

Of fidelity ; a man who has partaken of salt with you is 
bound to you by the laws of hospitality ; and thus bread and 
salt are eaten at the ratification of a bargain or treaty, to 
make it binding on all parties. Salt is also an emblem of 
desolation : conquered cities were sown with salt 
3* 
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Were there any customs connected with Salt in other coun~ 
trie* f 

In Scotland and Ireland salt appears to have been con- 
sidered to represent the incorruptible spirit; and was there- 
fore laid above the heart of a corpse ; and in some cases a 
platter was so placed containing a small portion of salt and 
earth unmixed, the one to represent the immortal, the other 
the mortal part. In former days, when it was the custom for all 
tho household of a nobleman or gentleman to dine together, 
the large salt-cellar which was placed in tho middle of the 
table was the boundary of distinction between the family and 
tho menials. 

What in Soda ? 

An alkali which was formerly obtained in large quantities 
from tho ashes of kali and various other marine plants grow- 
ing on the shores of the Mediterranean Sea, arid to which 
ashes tho name of barilla is given ; a more impure soda was 
obtained from kelp, which is tho ashes of different sea-weeds 
found on the coasts of Ireland and Scotland ; a large trade 
was formerly carried on in these articles, but it is now found 
cheaper to make soda by the decomposition of salt. 

J low is this accompli 'shed ? 

The salt is put into a furnace, and sulphuric acid poured 
upon it; tho heat first melts it, and then roasts it into sul- 
phate of soda, or salt-cake, as it is called ; this is afterward put 
into another furnace with an equal weight of carbonate of 
lime, cither in tho form of limestone or chalk, and half its 
weight of small coal ; the whole is subjected to intense boat, 
during which many chemical changes take place. The mass, 
when finally raked out to cool, consists of black-ash and ball 
soda, or British barilla; it is afterward separated from in- 
soluble impurities by being dissolved in warm water; and, 
after being further purified in the furnace, becomes the soda 
of commerce, which is in fact carbonate of soda. 

What is the chief use of Soda ? 

It is employed for many things on account of its cleansing 
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qualitioa, hut the largcat consumption of it in in tho manu- 
facture of Roup And glaaa ; in common with tho other alkaliot, 
it forma aoap by union with fatty aulwtancca; and glaaa, by 
union with flinty onoa. 

Why art thty calM alkalit9 % ami what dots th$ name com* 
fromf 

Thoy aro ao called from kafi % tho name of tho plant whioh 
yiclda ono kind, and which in aaid to bo of Arabic origin, and 
to signify "tho drega of bittornoNa," 

What m Potash t 

An alkali obtained by burning weoda; it in aftorward 
purified, and in very Nimilar in its naturo and uaoa to ioda. 
l'oarlaah in potaah further purified. 

What h Soapt 

A compound formed by the union of an unctuoua aub- 
atanoo and an alkali. Honpa are of two kind*, hard and aoft, 
differing from each other in the materiala uaod in thoir 
manufacture; and in the uaea to which they are applied; tho 
latter kind being chiefly uaed in the cleansing of atutia and 
ailka. Hani aoapa are made from animal fata, or vegetable 
fat oila, and aoda ; aotl aoa|>a of Hah oil or vegetable drying 
oil*, and potaah ; aoda aoapa aro invariably harder than pot-aah 
aoapa, when the oleaginoua anltatanco ia the Name. Soap 
puritioa only by virtue of ita alkali, part of which combine* 
with tho grcaay matter to be removed by waahing. 

What art tht materials chit fly «W/«r making Soap t 

Tho aoda ia chiefly obtained from tho decomposition of 
•oa aalt, tho lye being frequently made with the nn purified 
aoda in tho atato of hlack-aah. The potaah ia obtained by 
calcinixing wood-aahea. The principal oily ingredient* aro 
tallow or animal fat, and palm-oil, which ia obtained from 
tho fruit of the Nlais (Jainimma, or oil palm, a native of tho 
went coant of Africa, where it ia extenaivcly cultivated ; thia 
trado, which haa rapidly increased, ia conaidcred one of tho 
moat important auxiliarira in the reduction of the alavo-trado 
formerly carried on to ao largo au extent on thia coaat. 
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Olive oil, whale, seal, and cod oil are also used in smaller 
quantities ; a portion of resin is put into yellow soap. 

How ie Soap made ? 

Tho whole quantity of tallow or oil intonded to be used 
is put into the soap-pan (a largo iron boiler) at once, but tho 
alkali is supplied at several succossivo times, tho exhausted 
lyos boing pumped out and fresh ones added ; a quantity of 
salt is put into tho pan when it is desired to separate tho 
soap from tho lyo in which it is suspendod. Two or threo 
boilings aro usually given to it for as many successive days. 

When the Soap ie properly formed, what ie done with it 
next? 

The lye is carofully separated from it, and it is then re- 
moved in buckets, to tho "frame room," where it is pourod 
into largo frames which aro liko bins, their sidos boing bolted 
together, lloro tho pasty mass is stirred and raked about 
with a little water to make tho grain finer and more equable, 
and it is then allowed to Holidify ; when it is quite firm tho 
frame is unbolted and taken of!', and a block of soap remains, 
which is cut up into bars and stowed away to dry. Soft soaps 
aro made in a similar manner, only tho exhausted lyos aro not 
pumped off. These soaps always contain half their weight of 
water ; hard soaps may bo reckoned to contain one part alkali, 
nine parts greasy matter, and five or six parts wator. 

What is Sulphur $ 

A solid non-metallic mineral known from tho remotest an- 
tiquity ; it is hard, yellow, brittlo, and has a disagreoablo smell. 
Sulphur is found native in veins or beds mostly near active 
volcanoes; it is also found combinod with iron, copper, lead, 
and antimony, forming the most abundant ores of thoso metals. 
Native sulphur is found massive, powdery, or cellular, and not 
unfrcquently in largo crystals, some of which measure four 
inches in length. Sulphur abounds in tho mineral kingdom, 
but traces of it are found in both the vegetablo and animal 
kingdoms. The bad smell of somo plants, as assafcotida and 
garlic, is to be attributed to tho sulphur thoy contain ; it ex- 
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ists too in eggs and some other animal product* ; thus it i§ 
that eggs discolor silvor spoons. 

Whence are we supplied with Sulphur f 

Tho native sulphur imported comes mostly from Sol Tatar* 
in Sicily, but large quantities are procured from iron and 
copper pyrites. These minerals are heated, and the sulphur 
being volatile tlioa off in fumes which are conveyed by pipoa 
to a condensing room. If left in the powdery stato in which 
it condenses it is called Hour of sulphur ; but, if melted and 
oast it makes roll sulphur. 

What are the uses to which sulphur is applied f 

It is used in bleaching, for making gunpowder and matches; 
it is also usod in medicine. One of the combinations of sul- 
phur, sulphuric acidy called in commerce, Vitriol, is so largely 
used in tho arts and manufactures, that it has boon said tho 
commercial prosperity of a country may bo fairly estimated 
by the amount of sulphuric acid it consumes. 

What are salts in medicine t 

They apply to tho sulphate of magnesia, or Epsom salts, 
and tho sulphate of soda, or Glauber's salts. They are botli 
frequently contained in mineral springs; the tirst is procured 
by tho action of sulphuric acid on magnesian limestone. It 
ia one of tho mildest and host purgatives, Tho sulphate of 
soda ia commonly oallod Glauber's salts from the name of its 
discoverer. It may bo mado by tho diroct action of snlphurio 
acid on tho carbonate of soda. Its medical property is cathar- 
tic ; it acts favorably in all oases of habitual costivonoea, 
bilious colic, etc. Its taste is cooling, salino and bitter. 
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About ftoroalii, ©to. 



Jftm h ftrmd ninth f 

Mroad I* made by mixing flour with water and a amell 
portion of yoa*t; It then rl»ti* on being planed lit a warm 
aituatlon, M.n<l In kneaded, made Into loaves, and baked. 

JM </ e/w* /Af /hitf/k rh# t 

To understand UiIm, It will be needftd to explain the eon- 
atltueut* of wheaton flour, whluh, like mo«t kind* of vege- 
table food, enn*l*t* of two e**ential Ingredient*, Theae may 
eaally ha separated from Anf.li other by tying up a bit of 
dough In a linen hag, and kneading It In eold water. A 
white powdery Nuhntanoo exudes, whleh wink* to the bottom 
of tliu vtwittl when tht* water I* at rest, the bag uontaln* a 
dirty white gluey substanee whit* h I* nailed //to to*, and the 
whlto powder separated by washing Is the ntareh; thorn In 
also a large portion of water In the grain. Uluten J* the 
most nourishing of these substanees; and, a* thn largest pro* 
portion of this Is contained In tha bran or outer *kln, meal 
in whleh this I* ground up with thn flour, In tttuah more 
nourishing than whltn Hour. Now when thn flour and water 
are mixed with yeast and set by thn Are, the heat and the 
nutlott of the yeast turn part of the stareh nontalned In the 
flour Into sugar; and this fermenting, small bubbles of ear- 
bonlu aold gas, the same gait whleh eauso* the efferveaeenee 
of soda-water, ehampagm*, ete,, are thrown off; but the 
stleky nature of the gluten prevent* their eseaplug, they are* 
therefore, held In, and the whole maw beoome* poroua and 
light, When net In the oven, the bread eontlnue* to rUe 
till the whole maw Is heated to about the temperature of 
boiling water, when the fermentation (* suddenly uhuuked ; 
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and the after-baking Beta the loaf in the form to whioh H 
had risen, and renders it tit to eat 

What i* Yeast t 

The frothy substanoo that riaca to the surface during tho 
fermenting of malt liquors ; it contains the fermenting prin- 
ciple, which ia the cauae of the rising of tho dough by the 
disengagement of the oarbonic-aeid gas. 

How is Wheat made intojtour t 

The whole grain, after threshing, in ground at the mill ; 
thia produces meal, which, aa before stated, is more nourish- 
ing than flno tiour ; it ia then aiftod through canvas, which 
ia mado of various degrees of fineness, suited to the quality 
of flour required ; tho rough and hard exterior covering of tho 
grain being thus kept back, and only tho tiour passing 
through — which is then fit to mako bread. 

Art any other prains beside Wheat made intojlour t 

Yea, Rye and Barley are, and many othora. The plants 
which bear these graina are all graasea; annuals, with a hol- 
low atraw or stalk full of joints or knots, and they die both 
in atom and root when tho aeed ia ripened. The seeds of 
all these grasses are tit for food, except the darnel, Lolium 
twnulentwm y whioh ia poisonous ; but many are not employed 
on account of their small siso. The principal kinds culti- 
vated are wheat, barley, rye, oats, maise, rice, and millet 
They are called cereals from Ceres, who was tho fabled god- 
dess of oom and agriculture, and who is generally repre- 
sented as being crowned with ears of wheat 

Where do these plants prow t 

It is a remarkablo and providential fact, that from their 
diversity of habits, some one of them is found capable of cul- 
ture in almost every country suited to the habitation of man ; 
and in those few places where they do not thrive, some other 
plant capable of affording the vegetable diet so needfal for 
man ia found in their stead. Barley and oats are the grain 
most cultivated in northern climates, they like light, loamy 
soils ; then comes rye, which prefers sandy situations ; and as 
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wo go further south wheat becomes tho staple produce ; this 
grain prefers the stiff, clayey soils. Rice, maize, and millet 
aro essentially tho cereals of hot climates; tho former espe- 
cially growing on tho low wet land in tho tropics, which 
would be useful for tho cultivation of no other grain ; wher- 
ever tho land on which it grown in not naturally flooded, 
irrigation is needful : millet, on tho contrary, thrive* best in 
arid soil*, and hence fills a similar position among the corn 
plant* of hot climates to that of barley and ryo among thoao 
of colder regions; and millet and rice together supply tho 
greater part of the East with food. Make came originally 
from America, though it is now cultivated in many parts 
both of Asia and Africa, as well as in southern Europe. 

Which id the moHt valuable of thene ? 

Wheat is generally considered so, and preferred in those 
countries whose soil and elimato admit of its cultivation. 
Tho origin of this valuable grain is enveloped in considerable 
mystery; some persons believing that it has never been 
found in a wild state; and others, that the wild and useless 
grass which grows on the borders of the Mediterranean, and 
is known as the /Kgilops, could, by years of cultivation and 
caro, be converted into real, true wheat; whichever supposi- 
tion is true, the fact cannot be doubted, that the continued 
supply of this most useful food has been made dependent on 
man's continued industry. 

Are there many kind* of Wheat? 

Yes ; there are many varieties of wheat (Triticum) in cul- 
tivation ; but in all the culm or stalk bears a simple head or 
oar, containing the seeds, each enclosed in a husk; some 
varieties have spikes or awns attached to the husk and are 
called bearded. Wheat is exceedingly prolific, so that a few 
grains carefully cultivated would, in a few seasons, produce a 
sufficient supply for a large number of men. Egyptian wheat, 
which has been raised from a few seeds found wrapped up 
with a mummy, produced stalks of which each one bore flvo 
or seven heads, like tho wheat described in Pharaoh's dream. 
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This is a curious proof, too, of the long timo Roods retain their 
vitality. Hero wore these grains of corn kept dry in tho 
catacombs from tho days of tho Pharaohs, perhaps from tho 
timo when the children of Israel worked as bond-slaves for 
thoir cruel taskmasters ; and yot, when they were brought 
into favorable circumstances, they sprung up as fresh and as 
beautiful as though they had ripened last year in our own 
cornfields. 

Is Barley as nourishing as Wheat f 

Yes ; barley, Hordeum, and ryo, Sccale, resemble wheat 
very much in thoir qualities; though tho former contains a 
portion of sugar ready formed, which renders it sweeter and 
more fitted for making into malt than any other grain. Bar- 
ley, not requiring much moisture, and coming rapidly to 
perfection, is suited to tho short summers of tho northern 
regions, where it thrives; it is a bearded grain, with a single 
spike, and does not grow so tall as wheat Rye is very sim- 
ilar to wheat in its growth, but the ear is smaller and darker ; 
it is much used in tho countries bordering on tho Baltic Sea, 
and other places where it is abundant, both for browing and 
for making bread; ryo-bread is coarser and sweeter than 
wheaten bread, and not by any moans so white, but it pos- 
sesses the valuable quality of not readily bocoming dry and 
stale. 

How is Malt made f 

A quantity of barley which has previously been woll mois- 
tened, is strewed on a brick floor, tho room being kept dark ; 
tho barloy grains begin to sprout, and in this process the 
moisture is all absorbed, tho grains swell, and part of tho 
starch they contain is changed into sugar : at tho timo when 
there is the most sugar held in the seod, and the young plant 
has not begun to change and absorb it, a fire is lighted under 
the floor, and it is all dried, and the young plants thus killed. 
The malt is then fit for uso in browing. 

For what are Oats remarkable f 

The Avena> or Oat, is remarkable for its great hardiness, 
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growing in colder and less fertile regions than any other grain, 
and yet containing a larger portion of the nutritious gluten 
than any other of the class. This is the reason why tho 
Scotch people, who live principally on oatmeal, cither in the 
form of porridge or oat-cakes, find it so valuable a source of 
food. 

In England oats are chiefly used for feeding horses, Oats 
do not grow in a single spike, but in a branching spray, 
each grain on a separate little stalk. When these are young 
and light, this loose spiko stands erect, but as they increaso 
in weight the stem is generally bent down gracefully on one 
aide : this kind of spike is called a panicle. 

What is Bice lite f 

Rice (Oryza) is a panicled grass something like oats. Each 
grain is awned, that is, has a pointed beard, and is covered with 
a golden yellow husk. The proportion of gluten contained 
in rice is small, and there is no ready-formed sugar in it like 
barley ; hence it is not by any means a nutritious diet, though 
it is light and wholesome. It is grown extensively in portions 
of the Southern states and forms an important part of the 
exports. 

What kind of a plant is Maize f 

The maize, or Indian corn (Zea mays), is the largest of 
the cereals we are acquainted with, often rising to the height 
of six or eight feet ; it has a strong, jointed stalk, sheathed in 
large handsome flag-like leaves, which bears a large head of 
hard glossy seeds, growing on a central stem called a cobb ; 
and tho whole head is enveloped in one sheath instead of each 
grain being separately enclosed. Maize contains an average 
portion of gluten, and a larger portion of vegetablo fat than 
any other grain ; which renders it a very valuable and fatten- 
ing kind of food. It does not, however, make such good 
bread as wheaten flour, and is chiefly employed to make 
cakes which are to be eaten hot 

What sort of a grain is Millet t 

Millet, Sorghum vulqart, called Dhurra in the East, is the 
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smallest of all tho cereals raisod for food ; its sod downy 
spike or oar containing a largo number of very small soedt. 
It is tho chief articlo of food to the inhabitants of central In- 
<lia, Arabia, and many parts of Africa; it is very nutritions; 
containing a large proportion of gluten. 

Is not flour obtained from the seed* of any other class of 
plants than the grasses f 

Yes; thero is a kind of flour made from the seeds of the 
buckwheat, Polygonum fagopyrum, a small plant with up- 
right stems, heart-shaped leaves, and small pale-pink flowers. 

Are the seeds of no other plant ground into flour for 
foodt 

Yes ; the Quinoa, Chenopodium quinoa, which is very 
largely cultivated on the high table-lands of Chili and Peru, 
flourishing at an altitude whero neither barley nor rye would 
ripen. It yields a very nutritious food, tho flour resembling 
oatmeal in many of its qualities. The plant rises to the 
height of about six feet ; has largo deeply-cut loaves ; and 
complex spikes of flowers, which produce small roundish 
seeds. 

Are there not other vegetable substances used for food in 
some cases instead of grain f 

Thore are tho potato, the turnip, tho carrot, the yam, tho 
sweet potato, and a countless host of other roots and tu- 
bers, which yiold, in various proportions, the samo nutritious 
elements as corn; though none of them contain so much 
nourishment as whoat-meal and oat-meal. 

But the natives of warm climates eat fruits to supply the 
place of bread, do they not f 

Yes ; the Broad-Fruit, Artocarpus inctsa 9 which is a native 
of tho islands of tho Pacific ; it is a largo and handsome forest 
troe, bearing abundantly a large round fruit, often as largo 
as a child's head. Tho fruit ripens at diftoront times of the 
year, so that for oight months out of tho twelve thero is a 
supply. It is generally baked beforo it is oaten, and for this 
purpose it is proforrod before it is perfoctly ripo, while tho 
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rind is still green, but the interior pith snow white ; when 
thus prepared its taste is like w beaten -bread, but rather 
sweeter. The Chilian Pine, Araucaria imbricata, which is a 
recently introduced ornament of our parks and shrubberies, 
on the slopes of the Andes of Chili and Patagonia attains a 
lofty height and extends in uatural forests. The trees bear 
cones six inches in diameter, tho seeds of which are large, 
and supply farinaceous food to a large population. 

Can you tell m* of other trees which are valuable for tk$ 
www* reason ? 

Tho Plantain and tho Banana, Masa paradisiaca and 
Afusa sapientum, to which I have alluded under Fruits; they 
are graceful and striking tropical trees, related to the palms; 
their straight branchless stems bear a crown of largo broad 
leaves ; and also a long pendant spike of How ore, succeeded 
by finger-like fruit ; which, when partially ripe, are mealy, 
and aro often cooked for bread ; and which, when quite ripe! 
are very delicious. Thero are many other of these tree* 
supplying large portions of the globe with food, some of which 
havo been described among Fruits; all of them supply gluttn 
and starch, except that whero tho W/*» fruit is used, somo of 
tho starch has been converted by tho process of ripening into 
sugar. 

Do any other vegetable substances yield starch beside *#*&, 
fruit s, and roots f 

Yes ; it is found in tho stems of many plants, especially of 
the palm tribe; and in several of tho lichens; in feet, it is, 
probably, with tho exception of woody fibre, tho most uni- 
versally diffused of all vegetable principles. In whatever 
part of the plant starch is contained, it is found floating in 
aqueous fluid in little cells. 

Are there different kinds of starch f 

Chemically speaking, thero is only one kind ; but several 
varieties are found in commerce, differing slightly according 
to tho plants in which they are found, and the moans by 
which thoy aro obtained. These may bo divided into two 



clasaea— starch, commonly so ealled, used in the arto, and 
various modifications of it employed for food ; the flint kind 
I* mostly produced from wheat, barley, Hot*, ami potatoes; 
the second I* known a* arrowroot, »ogo, tapioca, tou*des- 
mot*, etc 

//oa> «« Stttwh mm(e t 

The chief operation eon*l*t* In removing the gluten ; tltli 
ha* been effected in varlou* way* ; one cotmlsts in mixing the 
flour with water, ami allowing It slightly to ferment, when 
the acid formed dissolves the gluten ; hut hy thin mean* * 
portion of the starch in lout, ami the work in rendered un- 
wholesome hy the noxious vapors which rise ; another plan 
la merely a carrying out of the simplest moan* for separating 
the two ingredient*-— namely, washing in cold water; hy this 
mean* a targe portion of the gluten in preserved as well aa 
the starch ; a different plan haw heen devised, in which the 
gluten ii dissolved in diluted acid, the March remaining un- 
altered, When the starch Is sufficiently pure, it is blued 
with smalt, and then gradually dried ; during which proeeaa 
It split* with much regularity into the prismatic eolumui in 
which wheaten starch in commonly met with. 

/Vow* wAtfl isArwwHmt ;w/w*W^ 

Prom the root of the A/rmf*fa tfr«f*tft*rwtft and /**/♦>« ; 
the former specie* li a native of Houth America and Jamaica; 
It* mashed root li applied hy the native Indian* to wound* 
fr«m poisoned arrow*— hence It* English name* To prepare 
arrowroot, the tuber* of a year old are well washed, and 
beaten to a thin pulp ; this Is again washed, and the woody 
fibre wrung out by the hands ami thrown aw«y; the milky 
liquor is then strained, the starch allowed to settle, and after- 
ward washed and dried, 

A kind of starch derived from the pith of the s«go palm, 
SityiM % fiiriH(ft>m) which grows In AtVIca and the Kast Indies, 
When the tree Is sutllcicntly mature, It I* cut down, and the 
trunk I* eat into portions of six or seven feet In length, which 
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arc split lengthwise ; the pith is taken out, mixed with water, 
and pounded ; the mixture is strained^ and the starch settles; 
it must be washed several times. The sago-meal, as it is 
called, is then made into a paste, and rubbed into small grains. 
Tho sago palm yields the largest quantity of pith just be- 
fore the expansion of the flower-bud ; one tree often affords 
five or six hundred pounds of sago. 

What are Cassava and Tapioca t \ 

Cassava is a farinaceous substance imported into this coun- 
try from South America, the West Indies, and some parts 
of the coast of Africa, and called the Brazilian arrowroot 
It is obtained from the root of the Manioc, or Jatropka 
manihoty a native of Brazil. The roots are peeled, reduced 
to a pulp, and squeezed to separate their poisonous juice, 
which contains a considerable portion of prussic acid ; the 
mass is driod to evaporate the remainder of the juice, and 
reduced to powder, in which state it is used to make cassava 
bread, an important article of food to the negroes. Tapioca 
is the starch of this root separated from its other particles, 
and dried on hot plates, with agitation ; which causes it to 
adhere together in little granular masses. 

What is Tous-les-mois ? 

The powder known by this name has recently been im- 
ported from the West Indies ; and it is said to be prepared 
from the root of the Cauna coccinea. Potato starch is used 
as a cheap substitute for all these forms of farina and is often 
employed to adulterate them. 

What is Macaroni? 

A preparation of fine flour which forms a favorite article 
among the Italians. It is eaten in various ways; usually 
simply boiled, and served up with grated cheese. It is pre- 
pared as follows : a superior quality of wheat is selected and 
made iuto a paste, in which so little water is used that it 
becomes too hard to knead with the hand, a wooden pole, 
or lever, being used for the pur{K>se. When sufficiently 
worked, the paste is put iuto a hollow, cylindrical vessel, 
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having its bottom pierced with holes about the *ise of a 
goose-quill. A piece of wood which exactly fits the inside 
of the cylinder is forced down upon the paste by a screw, 
which, by this means, is forced through the holes in the 
form of the hollow tubes in which wo see it The maca- 
roni is partly baked as it issues from these holes, by a fire 
that is placed below the cylinder ; and as it descends, it is 
drawn away, and hung on rods to dry. 

What is Vermicelli f 

A preparation similar to macaroni, but to the paste, yolks 
of eggs, sugar, and saffron are added. 

What is Salop t 

A nutritious article of diet imported from the East Indies! 
Turkey, Syria, and Persia. It consists almost entirely of a 
peculiar vegetable principle called bassorin. Its nutritive 
qualities are so superior, that it is said that an ounce a day 
Is sufficient to sustain a man. It is prepared from the roots 
of different species of Orchidece. The tubers are deprived of 
their cuticle by being dipped in warm water, and then sub* 
mitted to the friction of a coarse cloth. They are then 
heated in an oven for a period of ten minntes, during which 
time they will exchange their milky whiteness to a yellow, 
scmitransparent, and horny appearance. 
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About Ohoo*o, Butter, etc. 



//ciifl &> Cheese made ? 

Milk is warmed and curdled with rennet, which Is ft sob- 
stance procured from the stomach of ft sticking Cftlf, ftfid is 
the natural juice intended to separate the cord from the whey, 
for the nourishment of the young Animal. All milk consists 
of three distinct substances ; the oil or butter, the solid putt, 
or curd, and the whey, which is ft thin transparent fluid. 
After the curd has been well formed in the milk, it is much 
stirred and broken with the hand ; and is then collected on ft 
coarse cloth, and put into a shape, formed by a wooden hoop 
held together by a string passed round, so that it Cftfi eftsily 
be opened and removed. When the cheese has begun to 
harden, a circular board is placed on the top of it, and ft is sub- 
jected to heavy pressure. After being repeatedly turned hi 
the press, and having salt rubbed on it to prevent fermen- 
tation, it is set on a shelf to dry, and when dried is reftdy for 
sale. 

Are there not many different kind$ and qualities (tf Cth$M$t 

Yes; varying in richness from cream-cheese, which is or 
should be made entirely of cream, to the far-famed Suffolk 
cheese of England, said to be made of milk — 

"Three times skimmVI, sky Mn«»l'" 

»» Ye (Jheshlre meads, 

Or Keverri'R flowery fifties, where plenty treads, 
Wfts your rlfh milk to suffer wrong* like these, 
KftreweU your ori'lej fUrewell renowned oboese/' 
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But Cream' Cheese could not bear the pressure you have 
described f 

No; c roam-cheese is usually placed on a kind of mat, 
made of straws strung together, and turned every day. It 
'will not keep. 

What Cheese does the poet refer to as the produce of "Sev- 
ern's Jlowery dales,* n 

Gloucester and Cheddar cheese ; the latter, which is made 
in the rich valleys near the Cheddar rocks, the most roman- 
tic part of Somersetshire, is highly prised. 

Which is the most celebrated of the English Cheeses t 
The celebrated Stilton cheese, which is made in Leicester- 
shire, although it obtained its namo from a small town in 
Huntingdonshire, on the great north road, where it was first 
publicly sold by retail. This cheeso is sometimes called the 
Parmesan of England; the process of making it was for some 
time kept a secret, but is now generally known. The cream 
of the preceding evening's milking is added to the morning's 
new milk, with a proper quantity of re n not The curd it not 
broken in the usual way, but taken out carefully, and placed 
in a sieve to drain gradually, when it is gently pressed till it 
becomes firm and dry. It requires much care to keep it 
sweot and good till fit for use. When fully ripe a portion of 
green mould appears in it. 

What occasions the difference in the color of some Cheese t 
Many kinds of cheeso are artificially colored, which no doubt 
was originally done in order to make the cheese look richer. 
Arnatto, or Annotta, which is a red dye, procured from tho 
pulp of the seed-vessels of a tree called Bixa, and brought 
from the West Indies, is the substance most frequently used ; 
but tho juico of tho orange, and carrot, and of marigold flowers, 
is also employed. 

What is Parmesan Cheese, to which you compare Stilton t 

This celobrated cheese, which comes from Parma in the 

north of Italy, is made from milk which has been skimmed ; 

and there does not appear any reason to be assigned for its 
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eueellenoe twept the rlehneaa of the herbage on the hank* 
of the river Po, fin whieh the oowa are fed, The only tHUur* 

em** in ita mode of preparation from that nf other eheeae U 
that the coagulation ia effected in a cauldron hung over a 
tire, ami the milk id therefore probably hotter than in ordi- 
nary eaaea, Parmoaan eheeae tdtould he kept a long while, 
at leaat three your*, and none in considered tit for nale before 
it haa heen inatle half a year, A large portion of the profit of 
forming in Parma ia derived from thetie choefeeaaud from the 
good butter, 

Whtt I ww lh*m ruMntl fAtwitv hh> *m fa the *A«/*»/ 
They are hutch t'heeaea; they are made of aklmmed milk, 
And the mtrd ia well waahed and aatnrated in Halt and water 
before it ia preaaed into the mould ; which operation, while 
it rather apoila the flavor of theae eheeaea give* them the 
valuable quality of keeping well in all climate*, In Germany 
h amali eheeae ia matle by turning the milk aour by the heat 
of the tire; the whey ia then preaaed out, and the eurd ia 
broken tine with the hand in a tub; in thia atate it remain*. 
till the putrid fermentation begin*, when it la matle into little 
balla ami dried, Hornet imea faraway aeeda are added, and 
theae little eheeaea are often amoked in the chimney, They 
are not bail in flavor, but have a moat uupleaaaut *me||, In 
NwiUerland a amall green eheeae ia made, in whieh the eurd 
ia mixed by the dried leavea of the melilot redueed to powder, 
When to be eaten it ia grated, and the powder mixed J* 1th 
freah butter ia bpread on bread. The Mwiaa alao make a 
common eheeae tVom the eurd loll in the whey after better 
eheeae haa been made; it haa vm'v little tla\or, but aervea the 
people on the mouutaiua for bread ; I liny eut alieea of it, apreatl 
butter over ami a thin slice tit' olioe&o over that, ami waah It 
all tlowu with a eupot' freah or fermented wlmv, or, if they ean 
afford It, a gla&a of Kirachwuaacr, which ia a apint dial Mod 
from ehorriea, or gentian brandy, 

h ('hoe** ever mthfo /rum the milk */ miy uthvr imimul 
thtm th* ftjw* / 
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Yes; the rioh little ohecaca aold aa Noufehatel cheoaoa are 
aaid to be made from goats' milk ; which ia much thicker, 
and yields more croam than cow'a milk ; it ia much used by 
tho nativea of mountainous countries, aa tho goat can climb 
and And abundant food where the cow could noithor find 
foot-hold nor pasture. In Lapland, tho milk of tho reindeer 
ia uaed, the herda of thoae beautiful and uaefhl croatnrca be- 
ing brought home every night to be milked ; which producoa 
a very animated .acene a^ tho pamme % or encampment ; the 
doga barking, the reindeer bounding along, standing still oc- 
casionally, then atarting again, toaaing their large antlers till 
they come near the tents, where the Lapland lassos aro wait- 
ing to milk them; each deer haa to be held during Una 
time by a cord alippod round ita horns, aa they are very rest- 
leaa, 

What animals give milk to the people of hot climates f 

Different racea of cowa are found in India and South AfVioa; 
and some of tho Arabs and other Nomadic tribea of the oast 
are supplied by the milk of thoir camola, which thoy convert 
into cheese and butter ; the latter ia often made by putting 
the cream into a akin Back prepared, and then two women 
shako it to and fVo until tho butter ia formod. Tho Araba 
sometimes use tho milk of their marea, and asses' milk, which 
latter ia considered very nourishing, and often proscribed in 
England for invalids, 

What is Butter f 

The fat or oloaginoua parts of milk, separated from tho 
thinnor parta by agitation in a machine called a churn. The 
milk ia first placed in shallow vessels, upon the surface of 
which, after standing twelve or twenty -four hours, the cream 
or caseous matter riaea. This ia placed in the churn, a hollow 
cylindrical vessel, in which a piston or plunger works with a 
perpendicular motion ; when the milk has boon agitated 
and sufficiently shaken, a solid called butter, and a liquid 
called butter-milk, aro the products. Tho cakoa of butter aro 
then taken out, waahed, salted, and worked up into an oven 
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maaa, Too mnah attention aannot ba |>nUl to tha, moat mi- 
nute oireumatanaea iii the manufacture of butter, eapeeially 
in all that relatea to eleaulineaa, It ia well known tbttt even 
Urn complexion ami tamperament of a dairy»womau are not 
mattera of iudillcrenac ; and tlmt, however clean aba may ba, 
there ni'a timca whan tba inaenalble perapiration of bar body 
wilt hava a powerful erteat on tba milk. Kvan mara effluvia 
may give a turn to the chemical nation wbiah aommaneea a* 
*oon aa tba milk ia expoaed to tba air, In Switzerland man 
are ehietiy employed in milking and in making bnttar and 
ehecae, tba woman only cleaning tba utanalla, ami carrying 
green food to tba eowa wban kept in tha atahla, 

\\*h*it projHwiitm a/ Haifa? ** tihtoiml /Vow milk? 

Upon an average, four gallons of milk produce ai»taan 
ouncea of bnttar, Tba bast bnttar ia produced from eowa fad 
In rich natural mcadowa, Tba beat winter bnttar ia roado 
where tba eowa ara fad with good maadow hay, auch aa eon* 
talna taw aeed-atalka, 

Who h whey-hut far t 

An inferior kind mada in aoma eheaae^dairiea from tba oily 
portion of tba milk akimmad from tba whey, It ia tjulta on- 
At for aalting or keeping. 

In warm eouutrlea tba place of bnttar ia for tba moat part 
anppliad by oil aa in July, Spain, and Portugal. In India 
tbay make u&e of Gh** % wbiah maana bnttar clarified by Mb 
Ing, Tba origin of tba u*e of bnttar ia uncertain. Jleekman 
(UUtory of Invention*) atxmea to tba eoncluaion that bnttar 
ia not of Uraaian or Hainan invantion, but that tha Uraaka 
received it from tha 8*\t Irian*, Thraeiana, and Phrygian*, and 
that tba Uomana derived it from tha people of (Jar many, and 
naed it aa a madiajna rathar than aa a culinary luxury, Tba 
word thtmmih % translated buttar in tha Kngliah varaion of 
tha Uible, maana aoma liquid praparation of milk or eream. 
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About Narcotics. 



What is the meaning of Narcotic f 

It is a word of Greek derivation, and means to rondor tor- 
pid. Narcotics are classes of medicines which cause a tem- 
perate increase of the action of the norvous system, followed 
more or less speedily by a marked diminution of this action, 
terminating generally in sloop. When the dose is large, there 
is a tendency to convulsions and apoplexy, which sometimes 
result in death. The power of narcotics in producing sleep 
has procured for them the name of soporifics; while the 
property they possess for alloviating pain has also obtained 
for them the appellation of anodynes or opiates. 

What are the principal narcotics f 

Tobacco, opium, betel-nuts, hemp, the coca-leaf, tho poppy, 
and the thorn-apple. 

What is Tobacco t 

The leaf of various species of Nicotiana — a plant which is 
a native of tropical America, but which grows readily in 
many climates. It has been introduced into almost every 
4>art of the globe ; and it is thought by many to have been 
indigenous in China and Central Asia, as well as in the New 
World. 

When was it first used for Smoking t 

Columbus found the Indian chiefs in the habit of smoking 
cigars when he first discovered the West India Isles ; tobacco 
was brought to France in 1560; and to England in 1586, 
by Sir Francis Drake and Sir Walter Raleigh, At first the 
use of it was very much discouraged, and James the First 
published a " Counterblast to Tobacco; 9 ' but opposition only 
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Un'rutm^} the 4e*iie to try the novelty, <in4 <jhmi*«/1 It to «prag4 

wore n*j»i4ly. It i« reh»te4 of Hfr Walter Italeigh, that whun 
he j-etio'iie4 to KngUml ami imlnlge4 hiun»elf in amoking, 
whidi he Im4 Iejmie4 to like while in Aiii^ri<-n - hi* wrvitMfc 
ctone in one 4ay, jmj4 weeing t»iuuku hwiiiug from hi* mo*tvi J t 
month thought he woo on fire, run to give the alarm, au4 to 
geek water with whieh to e*tiugui*h the flame*, which lo* 
momentarily e*pe<;te4 to «ee fulluw the amoke, The ftwhion- 
ahle oipea in hi* 4ay« weie of tilver, while tln»e who eoul4 
nut w-ltonl ao e¥huw»ive an article u&e4 a walunt-fthell with A 
r*e4 jin»eite4. Lung after t»mokiug ho^ame a eommon \tnw- 
lica it wa* hel4 to he imjuoner fur a clergyman j an4 in th* 
4ay« of our great grandfather* it raally wa* a v^ry eo*tly 
habit, 10 tohaecu ww then *ol4 for it* weight in *ilve»f 

/Aoa /# tulaiMu )Mjmt'tiii fur mut 

The leave* are gathere4, 4rie4, an4 either j>m»mm1^1, or mi 
up into tol*iu<1«*, mi* twifcM into a thiek *tring, owor4iug to 
the kiml of tobacco they are intended to make, t'igar* ar* 
ma4e of 4rie4 leave* without thu mhirib, rolM op into * 
idjort «piii4h*j they are *ometimc* *priukle4 with *altputra 
to make them bum better. 

V/m<// /« tinuffiiMthJf 

The dried leave* of the tobacco plant are apriukled with 
water, piled up, and left to ferment for «evcral mouth*} th*ty 

Ml'tt thun |u/1tM:ti<1 U^ howdur, W^ttud with Mlt WHtii^, tt^4 

#igttiu mI1owu4 ^ fenotiot ; thi^ giv«Jt» tlo^oi »n ^gru^hhi o»1or, 
»in1 tha well koowo (HiMgiiiM:y of «outt. Moom ftliolft »F^ 
io^1 » of thtt filthy ottrt of th« iwwvua, other* of thu Mii4riUr 
M'Aj/ itu ptiu^h mtaikti tulmnut t wlml t*Jptif.t thin* it prmiufin t 
It u ti t»o«; thing imn:otiu, jno»1u«;jng|;oioonow* eltu^u wheo 
in4ulgu4 in to u*f:u«ft, hut otherwinu only a oVuainy nn^on- 
M<:joiii»nub« to i:»iti wn<i trouhlu. ^ In ImhiMntl tiinokufV 1 My« 
J)r. I'tij'uiru, *'th« oiH*:ti^»i, when ino<1^rali.|y iinlulgu*!, j#n#- 
voke« thiN, inupa^ett thu wwiium of btjivn, Mini \nmiHctm 
iUnl r*m*rk*hly nothing and timnjuiliying eltect on the 
muni, whhih Iim oau^4 it to he ho nm^h *dmUM nn4 «4o()U)4 
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by all classes of society." Indeed all nations, whether bar- 
barous or civiliicd, appear to possess tho craving for nar- 
cotics; and tho plants which have been found to yield thorn 
arc singularly various. It has been oati mated that tho avor- 
ago consumption of tobacco by tho wholo human raco is 
seventy ounces a head — a yearly aggregate of two millions of 
tons. Professor Johnston declares that tho tobacco yearly 
raised for the gratification of this ono form of tho narcotic 
appetite, weighs as much as tho wheat consumed by ton 
millions of people. 

Is the use of Tobacco deleterious f 

Wfyh somo constitutions it never agrees ; but Dr. Porcira 
and others no less eminent have declared, "that no well 
ascertained ill-effects have boon shown to result from the 
habitual effects of smoking" It is to bo presumed that its 
uso in moderation is meant ; and we must not withhold tho 
fact that other physicians are of a different opinion. 

Are there any other narcotics much in use 1 

Yos, opium, hemp, and the betel-nut, among tho Eastern 
Asiatics; tho coca-leaf and thorn-apple in South America; 
and the amantia, or narcotic fungus, in Siberia ; besides those, 
tho common hop possesses narcotic properties. 

What is Opium f 

Tho juice of tho socd-vesscls of tho whito poppy, Pajxiver 
somniferum, obtained by' making incisions in the seed-vessel 
before it is quito ripe, when tho juico exudes, and is daily 
collected. The practice of eating and smoking opium is vory 
frequont in the east, tho narcotic intoxication it produces 
being of the most exquisite kind ; but tho after-effects of 
excess are proportionally horrible, destroying all power and 
energy both of body and mind. It is consumed in tho form 
of pills, smoked in small pipes, and used in fluid tinctures. 

Where is Opium grown t 

Principally in India, where at least 300,000 acres are 
devoted to its culture. The Chinese are the largost con- 
sumers, importing not lest than four to five millions of 
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pounds* weight annually, at a market value of a* many pound* 
sterling. 

At nx)t hiutfiintim mmfojhm opium f 

Yes, laudanum and morphia, both of which »ro tttcd aa 
stiller* of pain and sleep-producers, arc only other form* of 
opium. Many eordials, too, are prepared from it which are 
given to infant* to quiet thorn, but produce the most baneful 
etleet*, often ending in (tenth. 

What kind \\f a phut is th* tfomp «f AtVA •* n&td it* <t 

The same plant, fWmiAto ArfftVf?, or /wftVn, which pro- 
duces the hemp llhro, yields in hot climates n irsinotw 
extract, which is violently exhilarating and exciting in it* 
effect* ; no much so, that the word ti&toimn is said to lx* 
derived iVom the fttrious conduct of the llasehlsecns, n* thoso 
who use the haschisch, or hemp renin, are called. 

tfotv t\« //«?wA*VA prtfHitrii t 

Hy boiling the leave* and (lower* of the hemp in water, to 
which butter i* added, and the decoction, when reduced to 
the thickness of a syrup, i* strained through a cloth. The. 
taste in very disagreeable, and is qualilled with camphor, 
clove*, or other *pice. 

What i* tht rffWt o/ /AwAmcA f 

That \4 an intense feeling of hnppincss; an exhilaration 
amounting to ecstasy. Visions \>( the most gorgeou* char- 
acter flit through the imagination of the partaker; "the sun 
shines upon every thought that passe* through the brain, 
and every movement of the body is a source of enjoy- 
ment," 

WHpw> </ch\* thp ffattl-Niit f/A>w t 

On all the higher ground in India, the valley* of the 
Himalayas, in (Vylon, the Sunda Isles, and the rhilippinea* 
This nut, which is about the si*e of a cherry, slightly petu> 
ahaped, and very hard, not much unlike a bad nutmeg, \% 
the seed of one of the most graceful of the palm tribe, the 
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How do that people m* it ; in it smoked t 

Oh no, it is ohowod ; tho buyos, or botol rolls, arc mado 
by tho females of tho household. Tho nut is cut into strips 
and rolled up in a loaf of tho botol popper, Chavica betle % 
which is dustod on tho inner sido with quiok-limo made from 
burnt shells. Those buyos, or tho materials for making 
them, are tho chief luxury and delight of tho natives, who 
take them about with them in little caskets; and if they can 
afford it aro seldom without one in their mouths. It is tho 
employment of the women and girls to make these buyos, 
and they may bo seen in groups reclining in the shade, and 
Ailing the little caskets belonging to their fathers, husbands, 
or brothers ; these caskets are often of the most exquisite 
workmanship, being more highly valued than any other 
similar possession. The quantity of betel consumed is onor- 
mous, as may readily be believed when it is known that tho 
betel-nut is chewed by not less than fifty millions of men. 
What i* the name of the tree that yield* the Coca-Lc<\ft 

The Krythratylon coca; it grows wild in tho tropical 
valleys of the Andes, in Bolivia, and Porn; but the coca 
which is used is chiefly tho produco of cultivated plants. 
The shrub resembles a blackthorn, with its small white flowers 
and bright green leaves. Tho leaves aro gathered when 
quite mature, and dried in the sun, during which operation 
they smell like newly mown hay. Tho dried leaves aro 
chewed with quicklime, or tho ashes of somo kinds of roots, 
in the same manner as tho betel, and to tho dwollers on tho 
Andes they form as much an article of necessity as of luxury. 
Furnished with his coca-pouch, tho South American Indian 
can perform the most fatiguing journeys and tho most labo- 
rious tanks, with but little rest and food. 

What arc the effects of the Thorn-apple when used an a 
narcotic f 

The thorn-apple, or J)atura y of which two species aro used 
— tho Sanrptinca and tho Stramonium — soems to possosi 
the most romarkablo narcotic property in ovory part The 
I* 
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intoxication producod by its use gives riso to spectral illusions 
of the most wild and extravagant kind ; which has occasioned 
the belief among the Indians of South Amorica that, under 
its influence, they are pormittod to hold communion with the 
spirits of their ancestors. In Europe the Datura stramonium 
is often smoked as a romedy for tho asthma. 



About Textile Fabrics. 



What is a Print Dress made off 

It is made of calico or muslin, printed with a pattern to 
make it pretty. Calico and muslin are woven fabrics mado 
of cotton ; and all kind* of cloth formed or spun of woven 
threads full under tho title of textile fabrics. 

What is Cotton f 

A downy substance produced on tho seeds of the cotton 
plant, Gosst/pittniy which is herbaceous, and of a height vary- 
ing from four to twenty feet, according to the species ; it has 
downy lobod leaves, and flowers similar in form to thoso of 
tho common mallow, to which it is related; in some species 
the flower is yellow, and in others of a dull purple color, 
Tho sood-vossol is a capsule, which opens into from three to> 
live lobes, and shows the seeds, which are (juito covered witli 
cotton ; in some cases this is of a bright buff color, and 
sometimes it is white. Plants are often covered with hairs in 
different parts, some having downy stalks, and somo downy 
leaves like tho mullein ; but. it is remarkable that hairs on 
the seeds are not at all common, being in fact very much 
confined to thoso plants which are allied to tho cotton-plant* 

Why do we consider Cotton not so strony as Linen t 
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Because linen, which is made of the stalks of the flax, 
Linum, is a preparation of woody fibre, which is the strongest 
and most enduring of vegetable substances, whilst cotton is 
only composed of the cellular tissue ; hairs of cotton are in 
fact indefinitely minute tubes, thin and transparent, and pos- 
sessing so little strength that it is not until a great number 
of them are twisted together that their resistance can be felt; 
while on the contrary, a single fibre of flax presents an ap- 
preciable degree of strength. 

Where does the Cotton-Plant grow wild? 

It seems to have been indigenous in both tho old world 
and the new ; it has been known in India from time imme- 
morial, and still grows wild in many parts. Herodotus men- 
tions, in describing the wonders of India, that this people 
44 possess a kind of plant, which, instead of fruit, produces 
wool of a finer and better quality than that of the sheep ; of 
this the Indians make their clothes." The Greek historian 
implies that this plant was peculiar to India. When the 
Spaniards first landed in America, they found it growing 
wild there ; the species native to the different continents are 
very dissimilar; but both are grown in the present day in 
India as well as in America. Dr. Livingstone, the great 
modern discoverer, in describing the new land he has brought 
to ligh\ in central Africa, says that both cotton and indigo 
grow wild over the face of the country, which appears emi- 
nently fitted for their cultivation. 

Where was Cotton first made into Cloth f 

Probably in India, where, as wo have said, the plant has 
been known and cultivated from time immemorial. Tho 
Hindoos exhibit a most wonderful proficiency in spinning 
and weaving their cotton, with the simplest and rudest im- 
plements, into many varieties of fabrics, including fine mus- 
lins ; indeed, till toward the close of the last century, the 
finest muslins in use were imported from India. The earliest 
mention of cotton among the classic nations of antiquity is 
by Herodotus, who speaks of it by the very descriptive name 
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of tree-wool, which in the name it *till bear* in Gorman and 
aaveral other continental language*. Cotton wan not known 
in Kgypt until about five hundred yearn before Chri*t, and 
th«n it appear* more probable that it wan imported than that 
it grew there; for all the cloth* found enveloping the murn- 
mie* of earlier age* have proved on examination to be linen ; 
and, though the pictured record* of thi* people often rcpre- 
*ent the flax plant, there i* no trace of cotton. 

Are there no Mum.rn.itn way where nine in tlte world? 

Ye*, in Mexico and Peru the original inhabitant* po**e**ed 
the art of embalming the bodic* of their relation*, and theao 
are alway* found enclo*ed in cotton cloth*, which mu*t have 
been made long before tho*e countrie* were di*covered .by 
European*. The Mexican* made mixed fabric* of cotton and 
the flnc*t hair of rabbit* or *imilar animal* ; and they wovo 
their cloth* of different figure* and color*, repre*enting 
different animal* and flower*. Thc*c ingcuiou* people in- 
troduced feather* al*o into their manufacture*, and made in 
thi* manner mantle* and bed-curtain*, carpet* and other thing*, 
which were cxqui*itely *oft and beautiful. 

Among the prc*ent* went by Cortc* to Charle* V. arc enu- 
merated "cotton mantle*, «ome all white, other* mixed with 
white and black or red, green, yellow, and blue ; wabttcoaU, 
handkerchief*, counterpane*, tapcHtric*, and carpet* of cotton, 
and the color* of the cotton* were extremely fine" Thi* 
latter *tatement will be readily believed when it i* known 
that the Mexican* had both indigo and cochineal among their 
native die*. 

Wan (Jot ton early known in dh'nia't 

No; it Heem* remarkable, and i* a proof of the *tationary 
*tate of Chinewe civilization, that an article of *uch unrivalled 
cheapne** and utility *hould have been known for *o many 
age* to their Indian neighbor without having been intro- 
duced into the "celestial empire." Home old Arabian travel- 
ler* recount that in the ninth century every one in China, 
from the prince to the beggar, wa* clothed in silk. After 
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the Tartars conquered the country, cotton began to be cul- 
tivated for common use, and, though strongly opposed by all 
those interested in the silk manufacture, it finally triumphed 
over every obstacle, and now cottons, dyed of a blue color, 
are universally worn by the poorer classes of both sexes. One 
kind of Chinese cotton manufacture attained even world- 
wide celebrity ; the nankeens, which take their name from 
the city of Nankin, wore a fine stout cloth made from a 
variety of the cotton plant which yields a yellow down, the 
nativo color of which proved lasting. In Japan, in Java, and 
the countless islands in the Indian seas, cotton is the usual 
clothing of the people 
How was Cotton first introduced into Europe ¥ 
The productions of the rude looms of India were brought 
by Greek and Arabian traders to ports of the Mediterranean, 
and thus found their way to the markets of Europe ; where 
their rarity as well as their beauty made them much sought 
after ; — they consisted of delicate muslins, flowered cotton* 
and chintzes, and wore mostly painted with brilliant colors 
by hand-labor. Cotton^ cloths are mentioned as having been 
imported into London, from the Bight of Benin, in the year 
1590, the knowledge of both the culture and manufacture 
having probably been convoyed there by the Moors and other 
Mohammedan nations ; the former were tho means of first 
bringing this manufacture into Europe In the tenth century 
tho cotton-plant, tho sngar-cane, rice, and the si Ik- worm, were 
all introduced into the fertile plains of Valencia, where tho first 
still grows wild, though tho flourishing manufactures carried 
on in that century, at Cordova, Granada and Seville, have long 
since ceased to exist. These southern cities appeared to have 
rivalled the eastern seats of Mohammedan splendor, Bagdad 
and Damascus; and while the rest of Europe was as yet un- 
awakened from the lethargy of the dark ages, science, letters, 
and every kind of industry flourished in Spain under the 
Moors. In tho thirteenth century tho native Spanish man- 
ufacturers of cotton formed one of the incorporated companies 
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of Barcelona, in which place there are two stroeta which bear 
names which point them out as the quarter whore this art 
was carried on. A good proportion of the cloth woven was 
used for sail-cloth, and all the rest was of coarse quality. The 
name fustian, now applied to a stout, ribbed cotton material, 
wan derived from the Spanish word/tate, signifying substance, 
and applied by the weavers of that country to their works. 
The Saracens, who then had possession of the island of Sicily, 
paid some attention to the growth of cotton, and had it not 
been for the mutual repugnanco of tho Christians and the 
Mohammedans, there seems no reason why the knowledge of 
this most useful article should not have been spread among 
Europeans much sooner than it was. 

When was the Cotton Manufacture first attempted t 

Tho knowledge of tho art was introduced into England from 
the Netherlands by some of tho 1'rotostant refugees. An old 
book, called tho " Treasuro of Traffic," makes tho earliest 
mention of tho manufacture in England. Tho author says: 
"The town of Manchester buys cotton-wool in London that 
comes from Cyprus and Smyrna, and works tho same into 
fustian*, vormillions, and dimities." For a long time the 
trade was carried on upon a very different system from that 
now adopted : the weavers who lived in the villages in the 
manufacturing districts purchased tho material, and thsir 
wives having spun and they woven it, they carriod it to mar- 
ket and sold it on their own account to dealers. About the 
year 1700, the merchants began to employ the weavers, giv- 
ing them yarn for warp, and cotton to be spun into weft, and 
paying them for their labor. 

Jlow was the raw Cotton spun hy hand f 

It first passed through tho preliminary process of carding 
to straighten its fibres, and make thorn all lie in one direc- 
tion instead of crossing one another at every possible angle 
Those cards are a kind of brush made of short wires passing 
through a pieco of leather; and at first thoy were fastened 
to a pioco of wood, and used one in each hand ; thon one 
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large card was fixed and smaller ones used on it, which was 
immediately followed by the invention of revolving cylinder 
cards. The first spinning apparatus was the distaff and 
spindle, which were probably as old as the days of Abraham, 
and which, in some form or other, are to be met with in all 
nations at all removed from barbarism. The distaft' was 
wound with the raw cotton, the other end of which was 
made fast to the Spindle which hung down and twirled 
round and so twisted the thread, the quality and evenness 
being regulated by the fingers of the spinner. About the 
reign of Henry VIII. the spinning-whoel came into uso in 
England ; in this a large broad wheel, turned by the right 
hand, supplied the placo of the spindle, and wound the thread 
into convenient hanks as woll as spun it. 

How w the Cotton spun now t 

It would be rather difficult to make you understand tho 
process unless you saw tho machines. The following de- 
scription, written by a person fully acquainted with tho 
whole subject, will explain it better than I could do: "In 
every mode of spinning the ends to be accomplished arc, to 
draw out the loose fibres of the cotton-wool in a regular and 
continuous line, and after reducing tho fleecy roll to the re- 
quisite tenuity, to twist it into a thread. Previous to tho 
oporation of spinning, tho cotton must have undergone the 
process of carding, tho effect of which is to comb out, 
straighten, and lay parallel to each other its entangled fibres. 
The cotton was formerly stripped off the cards in looso 
rolls, called cardings or slivers, and tho only difference be- 
tween the slivers produced by the old hand-cards and those 
produced by the present carding engine is, that the former 
were in lengths of a few inches, and the latter arc of a length 
of some hundreds of yards. Let it be remarked that the sli- 
ver or carding requires to be drawn out to a considerably 
greater fineness before it is of tho proper thickness to be 
twisted into a thread. The way in which this is now accom- 
plished is by two or more pairs of small rollers placed hori- 
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*ontally,tho upper and lower roller of ©neb pair revolving In 
contact { the sliver of cotton being put between the first pair 
of roller* is by their revolution drawn through and com- 
pressed ; whilst still pacing through these rollers, it ia caught 
by another pair of rollers placed immediately in front, which 
revolve with three, four, or Ave time* the velocity of the first 
pair, and therefore draw out the silver to three, four, or flvo 
time* it* former length and degree of fineness. After pawing 
through the la*t pair of roller*, the reduced sliver i* attached 
to a spindle and fly-wheel, the rapid revolution* of which 
twist it into a thread, and at the *ame time wind it upon a 
bobbin. It i* manife*t that, by increasing the length of roller 
and the number of *liver*, a hundred or a thousand threads 
could be drawn out and spun as easily as one."* Thi* is tha 
Invention generally ascribed to Hir Uichard Arkwright, but 
which other* attribute to a John Wyatt, whose partner, it 
man named Lewi* Paul, took out a patent in 1708 for thi* 
very machine. Another invention was made in about 17U4, 
by a poor man named Jlargreaves ; he called it a spinning 
jt*Huy % and it i* said that be received the original Idea of it 
from seeing a common one*thrcad spinning-wheel overturned 
upon the floor, when both the wheel and spindle continued 
to revolve; this suggested to him the notion of making a 
frame in which a number of upright spindles should revolve 
side by side, and all be turned by the motion of the wheel. 
At first only eight spindles were attached to a frame, but 
more were added and many other improvements made. These 
two machines were used to spin all the cotton yarn up to 
the year 1771), when another improved machine, called the 
mule-jenny, was invented by Mr. Samuel Oompton, who was 
himself it weaver, and worked his new machine with his own 
hands in an attic. The great feature of this new invention 
was, that it stretched the yarn very gently and steadily afW 
it was twisted, and this produced a much stronger and finer 



• Bullion's " History of tlio Cottou Mttuufkcturw." 
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material than any that had boon made boforc. Until tho use 
of thin machine it was thought impossible to spin moro tlian 
eighty hanks of thread, each measuring eight hundred and 
forty yard*, from one pound of cotton, whereas with it threo 
hundred and fifty hanks of tho aamo length have been spun 
from the samo weight 

After the thrtad is spun, how is it woven into Cloth t 

It is woven in a Zoom, which is merely a contrivanco by 
means of which a number of threads, the length of the pieco 
intended to bo woven, are stretched out, side by side, in such 
a manner, that every alternate thread can bo raised and 
lowered by treadles placed below the loom, and worked 
by tho weaver's feet; these threads form tho warp; tho 
woof, or shoot, is thrown in by means of a small pointed 
shuttlo; under ono thread and over the next, tho weaver 
moves tho treadles, and tho contrary threads of warp aro 
raised, and tho shoot thrown through again ; there is also a 
long stick, called a batton, by which tho throad just woven 
in is driven up closo against tho ono beforo it, so as to mako 
tho textnro firm and close. 

Art there not many improvements on this simple contri- 
vance f 

Tho hand-loom in uso a bund rod years ago was a moro 
perfect machine, but it differed nothing in principle from 
tho earliost and simplest loom ; nor was it till the improved 
modes of spinning, already described, had rendorod tho 
materials for weaving abundant, and tho demand for woven 
fabrics oxceoded tho power of supply, that any great im- 
provements in tho loom woro devised. On tho invention of 
the stoam-engino by Watt, or rather on his application of it 
to other uses than that of raising water from mines, it was 
applied first to turn tho spinning machinery, which had 
hitherto boon almost exclusively turned by water-power, and 
afterward to the moro complex operation of weaving by 
means of tho power-loom, Tho hand-loom weavors in Eng- 
land, who had previously attomptod to crush tho various now 



tf|4tiuiiitf ttmi«liittm«9 r*m In a bu4y ami dwtwjM all Mm 
|m»W0|' Immmw Mmy mmmI4, wim! fW a Immjj Mum Mm jirejH4ta§ 
n#n)M4 Mmm wa* very great* 

M7m* mmm iff Umhp fa th (MfauM, t0pr thy ttr* wwenl 
Tlmy have. Mmti tu be ble«,ehe4, whieh wa* formerly 4«n# 
by hominy; Mm mJmMi if» alkalhm lye* Uw several 4ay* f wa*U* 
tug it <4eati, an4 *|trt**4iiig it mi Mm gratta fur wmtm week*, 
this waw repeatm! live ur ^U time*, Mm mImM* wa« Mmn 4eepe4 
itt wmr milk, waalm4, ami again wjirewl mit «n Mm gran* 

Tl|MP0 |M»MMeW*eS M»t|<|||>jp(| fl'MlM *i* to eight Mioiiili^ AIM! a 

^ttifti 4eal of *|wee a* well m Mum. (Jhlurl4a wf Hnm i» nuw 
u*e4, ami Mm operation e*n all be perfMrma4 in Mm fimtury, 
ami in a lew 4ays iuwlewl MfniMntha. 

J/wti aw tmtltm vfath* printed f 
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a* it revulvew mmm* in ttontaet will* Mm eoluring matter, 
*bwdt ta *«»*ped off Mm tmrfaee of Mm eylimler by a ateel 
blade nailed a *AWw, Mm ealieu m« muslin tu be |irh*i«d 1m 
Mmn drawn tightly over Mm roller and Mm pattern U prlnta4 
upon it, When two mi' more eolorw are tu be introdnoed, a 
cylinder i« prepared for eanh ^mIm^ a»»4 tlmy are planed *44e 
by ^It* mi that tlm fttlM'iu |»af*ttii»|j[ ttver Mmm r^aivt*p* ib# 
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uim ImmmIi^iI Mtmk|»'i titer*, ati4 a* many aU«M<lant hay*, 
aftiMtMing tu Mm ul4 pmm<m&«, 
Whit unit I ha nhi jwrnw* f 

|IImi<^ mC Dyi^timm wmimI, ^l»out ten lm4mN by live, ba4 
Mi0 \mlU*v m «ut mm tlmir ou»l«» ( « nhw tlm maimer mC wmm4* 
engravitig, Tlm bhntk ba4 a Imii'lU mm Mm ba<4t by wIMmI* 
H wae beld | it« otirltae wad aji|4ie4 tu a wmmIIwm ulutb, wbiob 
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was stretched over a vessel containing color, and was conse- 
quently saturated with it, and the block was then laid upon 
the cloth to bo printed aud struck with an iron mallet; 
when there were several colors used in a print the whole 
process had to be repeated for each color, which rendered it 
both tedious and expensive. 

Who invented tki* mod* of Printing t 
The inventor of tins procoss is not known, nor even the 
country in which it was first used, but there is reason to sup- 
pose that, like the arts of spinning and weaving cotton, it 
came from the east, for though in many parts of India the 
patterns are usually, if not always, drawn with a pencil or 
reed, there are other places, as at Orfah in Mesopotamia, 
where the calico is printed with small wooden blocks. Several 
other of the processes used in printing are of Eastern origin 
and of high antiquity. Thus printing with mordants is ac- 
curately described by Pliny, as being practised by the Egyp- 
tians: ** Garments," says he, "arc painted in Egypt in a 
wonderful manner ; the white cloth being first smeared, uot 
with colors, but with drugs which absorb color. These ap- 
plications do not appear on the cloths, but wheu the cloths 
are immersed in a cauldron of hot dyeing liquor they are 
taken out the moment after, painted. It is wonderful that 
although the dyeing liquor is only of one color the garment 
is dyed by it of several colors, according to the different prop- 
erties of the drugs which had been applied to different parts * 
nor ean tins dye be washed out Thus the vat, which would 
doubtless have confused all the colors if the cloths had been 
immersed in a painted state, produces a diversity out of one, 
and at the same time fixes thorn immovably." A better 
description than this could hardly be given of the modern 
processes of printing with mordants, and what are called 
resist-pastes. 

What ctnr Mordmt* t 

The term mordant is applied to those substances with 
which a cloth must be saturated before the coloring ingrcdi- 



f>tii will »o adhere to the cloth a* nut to be removed by wa*h« 
ingi the name U ftlah applied to th«»*e &ub*taoee* which can 
niter the *hade of any color Mf/hfcn it % a* it j* called, (tali* 

COC* ttlttl MlMblJHta Af'0 often printed With a mordant, ft ltd tltfrfl 

dyed, when ili«3 color appear* on the printed part* ft* de« 
ncrlhed by lliny, Another mode of f>rtuiiii|C I* to t|jri» the 

article, and then print a pattern over it with *ome chemical 
touh*tauce, which ha* the power of di*eharging the dye, ttttl* 
leaving a white pattern on a colored grown!, 
Whitt h mmnf hy I hi wank t 

t>ama*k I* ft kind of doth with a pattern woven on It, 
feomcthne* made of tta*, in which eo*e it I* n*ed for table 
linen i *oinetiu»e* nmde of *ilk, or of a mUture of *ilk with 
cotton, fla*, or wool; worsted dama*k i* all wool, t>ama*k 
derive* it* name from having been originally brought from 
])ama*cu*: Hilk datua*k, which wa*> lor a long time u*ed for 
nil *tate dre**e*, wa* ftr*t woven In Kngland by the PlemUlt 
weaver* who tied there for refuge In \htol J It wa* very eo*tly 
from theipmntity of bilk employed, Uood linen dama*k w«* 
formerly all imported from Oermany, 

Whal Ufa Atu*titi*f 

The name U now nlway* applied to a y^ry flue, thlfi, and 
transparent fabt ie nmde of cotton, but it i* *tated that the 
flr*t material* which were called mu*lin*, from being made at 
Mo*ul jn Mesopotamia, were not nmde of cotton j Marco I'olw 
*pct*k* M of those cloth* of yuUl titui nilk which we call mtndiu*," 

Haw h (\ilUm tuttii'tttett? 

The *ced of the hei'lmeeonn kind I* planted Iff Mutsdi, April, 
Mid May ; wi»d the cotton I* gathered !»y Imnd ft day or tw$ 
nfter the pod* hur*t, which i« in Attend, Hepteinhef, or Oe- 
tid>er, It I* carefully planted in row* live feet apart, and 
with a foot and a half between each plant; it I* well weeded, 
thinned, and pruned. In India the cultivation U much more 
carclc**, and the <|ua!ity of the cotton U confccfjutmtly *Pty 
Inferior, A Held of cotton rpady lor gathering I* v^ty neatt* 
tlful, when the glohe* of onowy (if cream-colored wool »r# 
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relieved against the dark glossy leaves ; and in the hottest 
climates this effect is still further heightened by the beauti- 
ful yellow or purple flowers being still out on many plants, 
while others bear the ripe cotton. 

What is the Cottons/in so frequently alluded to f 

It is stated that all the countries in the world could nover 
have prepared for use tho quantities of cotton now consumed 
had it not been for tho invention of the cotton-gin, by Mr. 
Eli Whitney, of Connecticut Cotton that required a hand 
a day to clean a pound, by this machine could be prepared 
better for market at the rate of three cwt por day. The 
cotton is seiied by rows of teeth formed of strong wires pro- 
jecting from a roller, or by teeth like those of a saw, mado 
upon circular plates of iron. These pass between grate bars, 
set so closely together that the seed cannot pass through, but 
the cotton is drawn in, and afterward swept off by a cylindri- 
cal brush. Tho importance of this invention cannot be over- 
rated. It gave an impetus to the cultivation of cotton, and 
consequently its consumption, that revolutionised the indus- 
trial interests of the couutrv. 

Does Cotton ewr (/row on trees or shrubs.* 

Yes, there is both tree and shrub cotton ; the former grows 
in India, China, and Egypt, and some other parts of Africa* 
The cotton shrub is moro cultivated than the tree, and more 
closelv resembles the herbaceous kind. 

Where does the best Cotton prow? 

On the sandy shores and small low islands along tho sea- 
coast of South Carolina and Georgia. The cotton-plant 
likes a dry sandy soil, with a great admixture of salt, and if 
the plants be within the influence of the salt sea spray, tho 
fibres of the cotton will be longer and finer in consequence 
This best kind of cotton, which is commonly called Sea-Jsl- 
«W Cotton, is much longer in its fibre than any other ; it is 
strong and even silky in texture, and has a yellowish hue. 
It is believed that Persia is the native country of this species 
of cotton. 
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Hllk Is the produce of a little fmtorplllnr* being the sub- 
stance nf which the f«rtt«»mti )b formed, In which it reposes 
during It* chrysalis state! 

MVwf r/o i/nu ttmm hy It* phrymttU ttnfp t 

Alt the Insects which we call butterflies or moths, of 
which the sllk-wnrm la one, pass through two stages of e*lst* 
eneo before they arrive at their perfect ami Html form ( first, 
they ate worms or caterpillars ; then they pass Into soma 
sort nf chrysalis, In which state the functions of life appear 
suspended, some of them bury In the earth, others make 
themselves eases nf various materials hi wlilch to sleep till 
the time for their change comes ( the silk-worm, at this time, 
spins Itself a hollow oval hall of golden-colored silk, This 
period of sleep being past, the perfect Insect emerges a beau* 
ttful butterfly, glittering In all the enlors of the rainbow, and 
basking In the sunshine ; or a soft and downy moth flitting 
through the evening shadows. 

t* the math t\f thp tilk-mrm iwy bptiMttfut f 

\\y no means, It Is a tpilet grayish moth, with no beauty 
to reenmmetid It, and tint very active either, Its sole business 
appearing to be to lay the eggs which are to ftirnlsh the 
not ernp nf useftil spinners ; these eggs are about the slse 
of a grain nf mustard-seed, and care Is required In lint 
climates that they dn tint hatch befnre the time when their 
natural frmd Is ready fnr them, tn enld climates, there Is 
nn earn nf this kind necessary, as they need artificial heat to 
hatch them, 

Whnt h tfoir twhitttlfoortf will thpy mi pat any yrppn 
thiiitf Ufa nthpf Ptifpi'frithf* f 

The silk-worm In a wild state feeds nnly on the leaves of 
the mulberry tree, lWnru*, and though It wilt eat the lettuce 
and some other things, It never thrives; tmr Is It singular In 
this, fnr many cither kinds nf caterpillars are fnund nnly or 
chiefly tm nue tree nr plant, which Is their favnrlte fond, 
There are several kinds of mulberry trees, the black-fruited, 
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which is common in this country ; the white-fruited, which is 
supposed to come from India or China, and which is vastly 
preferred by the si Ik- worm to any other Bpecios ; tho red- 
fruited, and several others. It seems to be a curious fact, that 
no other insect will eat the loaves of tho mulberry-tree, and 
though every other troo in a garden may bo devoured and 
blighted by insects, tho mulberry-trees will escape uninjured. 
In the south of Europe, it is considered that a well-grown 
mulborry-tree will yield thirty pounds of good leaves in each 
season, without spoiling the tree. 

Are the Caterpillars turned out upon the trees, or are the 
leaves gathered for them t 

The latter practice is almost universal, indeed, the trouble 
of gathering the cocoons would greatly surpass that of gather* 
ing the leaves ; still in some of the hotter parts of China the 
silk-worms are said to bo allowed their freedom, man merely 
taking care that a sufficient number of eggs are hatched ; and 
coming, when the little spinners have comploted their work, 
to gather in the beautiful golden harvest This silk is said, 
however, not to be so fine and good as that spun when the 
worms are carefully tended indoors. 

How is this done t 

The eggs are hatched by artificial heat. The old plan for 
accomplishing this was for some person to wear them next 
their bosom for three or four days ; but tho present plan is to 
place them in a room the temperature of which is gradually 
raised, until the tenth day it reaches eighty-two degroes ; when 
the eggs turn whitish it is a sign they are nearly ready to bo 
hatched ; sheets of perforated paper or pieces of clear muslin 
are placed over the eggs, and the tiny worms as they come 
out of their shells climb through to the upper surface of tho 
paper or muslin. Small twigs of mulberry are placed on the 
paper, and as the little nurslings climb on to those thoy aro 
carried away to the roaring-house and other twigs aro laid on. 
Great care is takon that the room in which the worms are 
kept should be well ventilated, and they aro fed with young 
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leaves chopped small. The silk-worm* grow vory rapidly ; at 
firnt they arc little black thread*, small enough to be coiled 
in a shell not bigger than a mustard-seed. After one has 
grown for about eight day* it refuses food, appear* sickly, and 
pines, and in three days completely changes its skin, throwing 
off the old one which had con lined it ; it then grows rapidly 
again until the time of its second moulting, when it again 
refuses foot), again casts off its skin, and increases vory rapidly 
in bulk. This operation is repeated once more, and after the 
final moulting the worm is sometimes almost three inches long, 
and six will weigh an ounce ; whereas when they were first 
hatched fifty thousand weighed no more. 

J/uw does it act when it in ready to spin its silk t 
Little artificial hedges of twigs are formed upon the shelves 
on which the worms have been fed, and when they are quite 
ready, and have no longer any inclination to eat, they climb 
among the twigs and seek a convenient place for forming 
their cocoons. They first spin thin loose threads, and inside 
these they form a hollow ball, firm and elastic, and capable 
of being unravelled into one continuous thread, varying in 
length from three hundred to six hundred yards. The length 
of a cocoon is generally about one inch, and its width about 
two-thirds of an inch; this is measured without the external 
loose floss silk, which, with some part of the cocoon, can never 
be reeled oil', but has to be spun in the same manner as cotton. 
The cocoons are either white or yellow, thoso which are the 
latter hue contain the most of a peculiar gum which stiffens 
the silk, and with which the worm smears tho interior of its 
cell when finished, to render it both air and water tight. The 
* emission of all this silk, which has been secreted in two spiral 
vessels contained in tho stomach of the worm, greatly reduces 
its size, and when, at the end of three or four days, the cocoon 
is completed it rests awhile; and then changes its last cater- 
pillar skin for tho chrysalidau form, and would, if undisturbed, 
emerge in about fifteen or twenty days a moth. 
When U the silk taken / 
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Usually in about seven or eight days from the time when 
tho cocoons wore finished. Great caro must be taken to 
handle them gently, and to sort them very carefully, select- 
ing some of the best to bo preserved for tho eggs. The per- 
fect cocoons are put by themselves, and those which are 
Boiled, double, or by any moans imperfect, are sorted also. 
It is customary to kill the chrysalides in all thoso which are 
intended to be reeled, by exposure to groat heat, and after this 
has been done the balls are stowed away on shelves in rooms 
intended for the purpose, groat care being taken that no rats 
or mice should be able to enter, as they are immoderately 
fond of eating the chrysalides, and would spoil tho silk in 
attempting to reach them. 

How much good silk is obtained in proportion to the whole 
quantity ? 

In the averago not more than one pound of reeled silk can 
be obtained from twelve pounds of cocoons; some of the 
^ difference being occasioned by the weight of the chrysalis, 
£ and the remainder by tho floss or rcfuso silk. 

How is the silk reeled t 

A little machine turned by hand is employed, which con- 
tains a large reel to form the skein of silk, this is usually 
about one yard in circumference, with a wheel which guides 
the thread to and fro in tho same manner in which sowing- 
cotton is wound on reels. Attached to this is a small boiler, 
about eighteen inches long and six inches deep, under which 
a small charcoal fire is made; into this boiler the cocoons are 
thrown when the water is nearly boiling, and after a few 
minutes their gum is sufficiently softened for the loose fila- 
ments to float off. The reeler takes four or more of theso 
in her hand, and twisting them together they adhere by 
means of the softened gum, and when attached to the reol 
are wOund off as one thread ; by this means their strength 
is greatly increased. When tho thread from ono cocoon 
breaks it is not needful to tio a knot, the gumminess of the 
silk being sufficient to unite the ends; and great care must 
5 
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1m taken liy regulating the tntttilmr of threwtw wound tttotwe, 
that the Hi rem I pioiluepil |»p of uniform slae throughout, 

M7off >> »/n»r» M'MV rr/y^r iPrlithf? 

I he silk h phi! tit a mill where It. Is worked from raw silk 
Into *fni/tt>*, thwt) or ni'ifititsiitP ; singles is merely mails hy 
(whfiiiti the ittw silk ; for 1 hi* formation of tram two or itioro 
threads are twisted Ingpther (this kind Is used fur shoot ur 
wpII ) ; whilM organelle in a real though line m/j/p made of 
&tlk, it helug e.umposed of separate cords, each of which ha* 
previously heen twisted } orgauaiue Is principally Used fur 
warp, This #i|ip|*nii«»ii« which is technically called (hrtiwinfa 
was fur a It tit|£ tlmp exclusively carried nil In Italy and the 
south ttf hanee} and, although ilipt ; ^ are now some excellent 

tliniwiug mills ill England for some descriptions of silk goods, 
Italian organelle Is very much preferred, 

MTnw Iht ifi/k /mm A#»#'m twintpil ihfo ttvifiiHtittPi it h quit* 
fpn tip fur tWHviiiifi / mtppiHip? 

Nm; Hie«ilk lli up thrown In called hard silk, and must. he 
Imih'il with pnf»|» in order tn discharge Him gum \ fur unless 
this wi-io ilotie I ho pilk would In* hrtrsh In the touch, and un- 
flili'il I" ii'twijvp I li»* h*'fHit jlul ilv«»s whh-h mi'm alwavs given In 
silk IiH'mh* it, ip woven. The hoiling, which lasts four or live 
Itours, hwpus Hip weight, hut. inereflppp the hulk of the silk, 
ftlnl renders It soil Mini glnssy, 

ttnw in Vth'pf utitifp it in (i nitk mtttn\f)wfurp, in it not I 

Yps, vpIvpI, Is made of pod organelle silk, and Is woven with 
II loose pilp in addition to il»P wrtip mill shnot- thttt Istostty, 
thPtp «ip rt yi'Pttt. uumlinr of Hihliiioufil thtettils rutiuhitf In 
ilipilhwtiou nf thp \\\w\) t which «ip cnu^ht In hy the dlioni, 
ttftpf 1 1 f i %* i f i fcr foiinpil n loop ovpi' n who iipimI for this purpose; 
fttiotlou- loop iq then IoimmmI ovpc AiiotliPt* wiip, tticl tlip II rut 
otip Is cut nut. hy lutinlii^ « shrtip iusliiimpiit ttlotitf n i^ioove 
tiuuh 1 Inr this put pope in Hip w'iip; this opPi»tlou 4 of coui'so, 
hmvcp « nuinhpi-nf tiny hutichcp of pilk sticking up nvin* the 
unilttCR of the frtliilc, niul thesn wip po thick, Mini so cIoap to« 
getheii to to cause tlmt »uft Ami hentttiflil feoe which velvet 
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is remarkable for. An inferior kind of velvet is sometimes 
woven of cotton, Terry velvet is made with the loops uncut; 
the effect of which is to make it look more liko^a silk very 
much ribbed than a velvet. Velvet was first woven in Italy ; 
Genoa, Milan, Venice, and Lucca, were famed for its manu- 
facture, the first city having long given the name to the best 
kind; but the French artisans learnt the art from thoir 
neighbors, and soon excelled ; and by some of these, who 
were expelled from their homes by the revocation of the 
Edict of Nantes, the art was first established in England, 
where it has since been successfully pursued. 

Are there not twawy other curious and beautiful materials 
made of Silk beside Velvet f # 

Yes, formerly there was a great deal of gold and silver 
brocade made, which ladies wore for state dresses ; theso had 
a pattern woven on them in one or other of theso metal*, on 
a ground of silk ; these materials, which aro nearly extinct 
now for dresses, have been recently introduced again for rib- 
bons, and the effect produced is very good indeed. 

Where are Ribbons made f 

English ribbons aro chiefly made at Coventry ; French rib- 
bons are mado at Lyons, St. Etionnc, and several other places ; 
it is customary to weave several pieces of ribbon in the same 
loom at the same time, by means of a contrivance by which 
the separate shuttles required for so many separate pieces may 
all be driven bv the same stroke. 

Where did Silk originally com* from t 

Silk is described in ancient writings as coming from Serica 
or Sereinda, which were names applied to that part of India 
which lay beyond the Ganges ; and it is said to have been 
the produce of a pooplo whom they called the Seres, ami 
whom there is good reason for identifying with the Chinese; 
certain it is that this remarkable people had brought the silk 
manufacture to a very high degreo of perfection before it was 
at all known in any other country ; and this alone would 
prove it to have been no modern invention among them, at 
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tboy aw provflrbMly rooted to old custom*, and Iwirn *f»jr 
new nrt with difficulty. Until the time of tlm Ktiipertrt' 
Ju*tiniftu nil Urn ftilk u*ed in Kurope wm* imported, either in 
the Mate of mw *ilk,or wovan by thoCliltiww lf*lo atout, *ub- 
fttAntbil Wirier Throw lAttor were either worn a* thay war* 
imported, or they were unrAvellwl, »n#I rewovett into * #AU#e 
fAbrie by tbo woman of Ko«, An i*l Mtid in the Archipelago 5 
thi* f which MppttAr* to m now am a moat tediotiA And profit- 
left* employ ment, wam long pursued, And with #r«At hum**; 
nor will it *emn mo wonderful when wo Aro told that the va!u« 
of ^ilk during a greAt pArt of thi* period waa it$ weight in 
gold. 

What, mmtt it no malty 9 - t 

The immense di&tAnec it had to twver*e without Any erf tha 
fAcflitie* of tmrmit which modern science hm invented; And 
a)*o the number of IimmIa it pA*»ed through, a11 of whom ex- 
pected to be l«rgely rewArdcd. 'Hie greAtef pArt of the trAde 
in *ilk with </binA wa* conducted by the J'efftiAna, wbo de- 
rived from it much of the wwiltb Ami luxury for which they 

Wei '« culuhrAted. 

//ow mmtf thn NUk-wttrm to bfi brought to flurop* in tit* 
reign of JnnttnUm 9 

Thcatoryof it* introduction i* thi»j—the HomAUA w*f# 
At WAr witb thn l'er*iAU», And their aupply of ftilk from tbi* 
Aourec being cut off, ih«?y nought unftueeewtfully to obUin it 
through other chAnnel*. About tbi* time two monk*, wbo 
bnd fmr»n AAmiftftionMrleAto ludhi, And had penetrAted to ChinA, 
returned to (JoufttAUtinople, bringing witb them the new* tbftt 
tbift wonderful Htrkum, wbicb wa* it* La tin name, waa the 
produce of a little worm wbicb clanged into a motb ; they Iia4 
olmervod, nut\ could dewribe triAny of Urn prtnwmm by wbicb 
it wa* prc|>Ar*d fnr ww. Tbc ItomAti emperor o#er«d tb^m 
^rcrtt rvwfird* to return And procuro mum of th« n^* of 
Iblin wonderful worm, wbicb they did in ttt>'2, though »t noma 
bn/wrd of their livc* f And the compArAtively few (%%* which 
they brought eoncMtlod in a hollow fttlck, were th« »tock from 
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which all the silk-worms since reared in Europe are descended. 
The introduction of the real insect into Europe banished all 
the fables which had till that time been current as to the 
origin of silk — such as that it was combed from the loaves of 
trees, from their bark or flowers, or that it was the produce 
of spiders or beetles. 

Where was the Silk trade carried on in these early times f 
For about six centuries after the silk-worm was naturalized 
in Europe, the silk manufacture was almost exclusively con- 
fined to the Greek empire ; but on its invasion by Roger, first 
king of Sicily, some of the artisans were transplanted to 
Palermo ; from this point it gradually spread over Italy and 
Spain. France, which now rivals if it docs not exceod all 
other nations in this branch of industry, did not enter the list 
until the reign of Francis the First, who was contemporary 
with Henry the Eighth. England was still later, at least 
in the production of any thing larger than " laces, twined 
ribbons, and girdles," which are incidentally named in a 
statute of the 8th of Henry the Fourth. 

Where is the Silk which is woven in England obtained f 
A large quantity comes from tho south of France, from 
Italy, and some from Turkey, and the countries bordering on 
the Levant; raw silk is also imported to a large amount 
from China, and from the East Indian dependencies. Many 
attempts have been made to rear the silk-worm in colder 
climates than those of which it is a native, but all have 
proved unsuccessful as to any profitable results. In the 
earlier days <*f the settlement of America the culture of Silk 
was tried in Virginia, and afterward in Georgia and South 
Carolina ; but owing to various causes, chiefly the high price 
of labor, it did not succeed, and in a little time the increase 
of the demand for cotton, which was a much more produc- 
tive crop, banished the silk entirely. 

What is this piece of Irish n\ade off it looks different to 
calico. 
. It is made of linen, which is much stronger, and can be 
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nmde tnitoti whiter limit cotton, lilttttt to Ihe woody fltirt 
of the M>em« of the flit*, Atom* ***7*K##to**w, tot ftittttwl 
|ilftttt fthout eighteen littdiwt high, which hettt* ft |*reHy Idtle 
flower | thin, when It (kiln off, In nueeeetted hy ft *eed-|*od et*n- 
Iftiulug eight or ten hrown flftt wwk Thene neett« are wm»- 
ftih IW they cotttftlu ft large i|ttftiitit.y of Mil, whieh U preyed 
out ftttd tmed hoik in the nmuulkcture* «nd (minting t mid 
the renldue, after the oil Im* been fctjtieeaetl out, (tarn* an 

t»*eellent ftn»i| (bf eftttle I It in called oilcakei 

In thi* country am well mi in Kuglftnd Ahtt Ireland | hul 
more than one Imlf the whole quantity which I* employed 
tu the Kngtlnh linen mattulketure* come* from KttNda, ftttd 
nome at*o from Holland, ttelgium, and Pruwda. The heal 
Hftm come* from the neighborhood of (Smrtray, In Marnier*, 
where a flner variety I* grown, which in no long Mint ftlemler 
a* In require *u|»nort while growing | (he inhabitant*, tt*> 
jmv more minute attention to il*» cultivation ilmn U the eat»e 
in many other hitmen, Mitt liner cro|m of heMer ttatt are ihelr 
reward, 

h 41 ♦> i/wtf ♦/*♦/ \)f tomhfo to wit** / 

No | It ret|ttlrefl rich, light noil, and * large quantity of 
tiiftttttre | the need In unwn early lit *|trlttg 4 ftiti) the crop 
tii ready to he gathered early in the autumn \ thin I* done 
by carefully pulling the plant* ottt of the ground by 
tmnd j they are then laid tu div tbr ft lew day*, ftttd ftfte^ 
Wfttd ^ftiheml tttto ntinifttnte HttenveA, whieh ftre left ftome 
time lunger to dry helore they wre nf-m»lr«Mt» l^he tftlne of 
the ftftt very nmeh tte|ientl<i on hitting line weft titer during 
thl* drying. 

tt*Atff 4* *to*P to Ihpjfiw *\tbr 41 4* rfi-M/ f 

tt In net! Meeped In wilier, whieh h«n the efleet of rotting 
off the hrttk nud «ll Ihe green |mrt of the ntein, leftying the 
fine long fibre* flee, 1'hU uteeoing tmett to he jierftmoed ti« 
dtlly ntftgitftitt ptotttfs whltdt f though they hftntened th# 
ftwoinnll#hioent tif the deplretl oljeet, i^nrtd the tHtfor of 
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tho flax ; running wntcr in therefore preferred, and the river 
Lys, in Flanders, is much resorted to for this purpose. After 
tho stooping has boon carried far enough to rot off nil tho 
extraneous matter, it must be stopped at once, as any con- 
tinuation of it would injure both tho strength and color of 
tho linen. When taken out of the water, it in laid in rows 
on a smooth piece of grass to dry, hero it lien about a fort- 
night, being frequently turned over. When dried, it is 
packed away for tho breaking and scutching to bo done, 
when tho leisure time comes for the little farmers, who aro 
tho chief growers of flax. 

How is Flax scutchedy and why is it dons t 
Tho object is to free the fibres from tho remaining pieces 
of wood, &c. The old-fashioned scutching machine was only 
an upright board made steady, and with a slit across it at 
about throofeot from the ground ; the flax was drawn through 
the slit with the led hand, whilst with the right it was beaten 
with a wooden sword called a scutcher. A mill is now em- 
ployed for this operation, which saves a great deal of time 
and trouble, and has lessened tho expense of preparing flax 
for use. Aftor scutching it is hackled or heckled \ which is 
tho samo in effect as the combing of cotton and wool, namely, 
drawing it over a number of long spikes, by which its fibres 
aro separated and smoothed, all being made to lie one way. 
How is Flax spun t 

Until a very rocont period little machinery was used in 
making linen cloth, tho distaff, or spinning-wheel, was sufficient 
to spin tho thread, and tho hand-loom in its simplest form 
was employod to woavo it; but tho inventions of Arkwright 
and others in the cotton manufacture have been, with some 
modifications, applied to that of linen— so that mill-spun 
yarn is now always used and tho power-loom is employed ; 
this has materially reduced tho price of all linen materials, 
from tho ooarsost to tho finest. 

Which is the most ancient, Linen or Cotton t 

In every country of tho old world, except India, linon hat 
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far exceeded cotton in Antiquity ; indeed it seems to have 
been the earliest substitute lor tliu akina of animals, a* hii 
art i<lo of clothing in warm climates, as wool was their earliest 
substitute in ('older regions. Egypt whm the first cradle of 
the manufacture of linen ; it wan made there in perfection be- 
fore the day* of Joseph. All the mummies which have boon 
examined are found wrapped in linen cloth*, and the fine 
linen is mentioned an one of tho ex porta from that country ; 
tho Egyptian** not only excelled in tho art of spinning and 
weaving linen, but they dyed it blue and purplo and scarlet, 
and ornamented their garment* with broidered work. The 
Hindoo** poHMCMMcd the flax-plant and lined iU seeds for oil, 
but never employed the fihrcH; and the same may be said of 
the aborigines of ( Vntral America. 
What in J letup f 

Cannabis nation ; a plant allied to tho common nettle, the 
stem of which produces a kind of fibre much stronger than 
that of flax, and which ia cleaned and prepared in a similar 
manner ; on account of its great strength it is usod to make 
rope and cables, sacking, and all sorts of coarse strong cloths, 
sheets, &c; and aome of the finest ia made into linen, which 
is for many purposes preferred to that mado of flax, being so 
much more durable, but it is never so whito or so fine as tho 
bent flax-made linen. The chief supply, both in its raw ami 
manufactured form, is from Russia, where it is very exten- 
sively used and cultivated. 
Whntu WooW 

The fleecy coat of tho sheep which is shorn ofT in tho sum- 
mer ; and, when carefully cleaned from grease, is spun and 
woven into cloth, blankets, flannels, stuffs, carpets, and all 
tho countless materials which are known as woollen goods. 

/* the sheep the only animal which yield* wool nut table for 
this purjH)»e t 

No ; there are various species of goats whoso fleeces are 
evon more valuable than that of the sheep; as the wool, 
which is long, fine, and silky, is suited to tho manufacture 
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of the most beautiful shawls and other articles of ladies* dross. 
The Cashmere, or Thibet shawl-goat, which inhabits the 
mountains of those countries, has a large head, long slightly- 
bent horns lying backward, a straight back and delicate 
limbs ; the coat consists externally of long coarse hair, which 
"co vers and conceals the fine soft wool ; in the spring, after 
the shearing, these are separated, and the wool,- which is 
gray, is washed, bleached, and, if intended for making colored 
shawls, is dyed once before carding and once again beforo 
spinning. The Cashmere goat is generally reared by poor 
families, and becomes the household pet, as well as their chief 
dependence for support ; the females spin the yarn, and the 
men weave the shawls in rude hand-looms, without any of the 
appliances of modern art, which have so much simplified the 
weaving of rich patterns; yet Europe is only beginning to 
rival the beautiful productions of the East. Other species of 
these goats are found at Angora and Ancyra. The Llama, 
too, which is an animal inhabiting the Andes, has a very 
long, soft, and valuable fleece ; and many other materials of 
this kind are yearly being discovered and brought into use. 

Is the wool trade and manufacture of modern date or not f 

Oh, no ; wool was the first material that succeeded skins 
as the covering of our semibarbarous ancestors ; and in all 
the colder countries woollen garments were the first made, 
and continue to be those chiefly employed. The wool trade 
was one great source of revenue to the English kings, by 
means of various taxes and imposts, all of which were injuri- 
ous to its progress. 

How is the cloth of which gentlemen's coats are made y 
caused to look as though it were not woven ? 

For this material, which is called broadcloth, a curious 
operation is performed after the weaving is complete. The 
surface of the cloth is teased, that is, a number of small fibres 
are drawn to the surface so as to hide the warp and shoot 
The seed-vessels of the teasel, Dipsacus fullonum y are used 
for this purpose ; thoy are conical heads furnished with a 
5* 
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groni many hooked spines; a number of these heada are 
placed on a kind of drum so as to form a continuous caH, 
which revolves over the surface of the cloth until a sufficient 
im»/>, mi it in railed, i» raised ; it in then smoothed down and 
pressed. It is Raid thnt various machines have been devised 
to uno instead of the teasel-heads, hut that they all fail he- 
cause they cannot l>o made of any material which shall, like 
the teasel, break as soon as considerable resistance Is encoun- 
tered, and before a thread has been drawn out too far; so 
constant is this breaking that fifteen hundred or two thou- 
sand heads are not unfrwjumitly employed In dressing one 
piece of cloth. Only the cultivated teasel can be used for 
this purpose, as the wild one, though it has abundant *pine$ 
has no honk* — only by culture do they become recurved. 
Teasels are a troublesome and uncertain crop, and are mostly 
grown by speculators : they are sown in April and are out 
in July, each one separately, with a knife ; they are dried In 
the sun, and sorted into kings, middlings, and scrubs, accord- 
ing to their size. 

Of what are Carpet* made t 

Of wool or worsted principally, but cotton and linen are 
both used in the manufacture of some kinds. 

What nation* Jimt utetl Car)#t*f 

The easWrn nations ; earpets are to the Persian, the Turk, 
or the Arab, one of the necessaries of life; they form, with 
his cushions or divan, all his furniture: his seat, his bed, his 
table; he must have his prayer-carpet spread out, on which 
to kneel at the appointed hour; he must have his smoklng- 
earpct, on which to recline and dream away his time; there 
must bti a carpet for the harem of the rich and for the tent 
of the poor. 

Haw are the Oriental Carpet 9 math t 

Those which are known here as Turkish and Persian ear- 
pets, are woven by hand, mostly by poor peasant women; 
the loom Is (ho simplest and rudest that can ha imagined. 
The carpet is woven the whole sixe it is Intended to be, and 
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the raised part or pile ]i formed by knotting in tufta of fine 
•oft woollen yarn, a row of tufU being fastened to the warp be- 
tween eaoh throwing of the shuttle. The Persian women fill 
up the time with working at their oarpot-looms, tastefully 
forming the pattern as they proceed from doaigna of their 
own, whioh are generally gay mosaics, where the colors are 
beautifully blended, 

Are theee Carpet* brought to America f 

Yea, the poor people who make them, aell them at the 
nearest baaaar, where they are bought up by the Persian or 
Turkish merohanta, who take them to Smyrna, from whenoe 
they are exported to the varioua oitiea of Europe and America, 

Jfave carpet* long been in u$e with u* t 

A hundred years ago carpets were hardly used at all by 
the middle and lower classes, and the rich spread small pieces 
in the centre of their best rooms ; but long before this time, 
na early as the days of Edward L, we hear of carpets, often 
of very rich and costly materials ; of gold brooade, of velvet 
with gold or silver ft'inge, or of needlowork ; for the tapestry 
that waa used to hang round the walls was not unfrequently 
laid upon the floors too, and our ancestors sometimes laid car* 
pets of M fyne purpoure" (purple) on their beds. 

What wa* the common covering of floor* during those day* 
when carpet* were rare f 

Fresh atraw or clean ruahea, whioh however did not long 
retain their freshness ; the halls were often covered with these 
when the bedrooms and bowers of the ladies were carpeted 
or matted ; carpets were laid down, too, before the high altars 
Jb ohurchea and abbeys, and there were throne-carpets, bed- 
•Ide-oarpeta, and hearth-ruga, all through the fourteenth and 
fifteenth centuries ; in the following century small woollen 
carpets were woven for the court and nobles, which had 
ooata of arma in the oentre. 

What are the different kind* of English carpet*^ and where 
are they made t 

The Axminater oarpet, made at Axminater, in Devonshire, 
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is the most costly of British manufacture ; it closely resembles 
the Turkey and Persian carpets already described, the pile 
being knotted in the same manner. The Kidderminster car- 
pet is made both in that town and in Yorkshire and Scot- 
land. This kind is made by two separate webs of different 
colors woven simultaneously, the pattern being formed by 
bringing -to the surface the web of the desired color, while 
the other passes at the back ; thus it follows that the pattern 
is the same on both sides of the carpet, but the colors are re- 
versed — in this carpet there is no pile. 

Is the Brussels carpet of foreign manufacture t 

This most important kind is extensively made both at Kid- 
derminster and in Scotland ; for Brussels carpets the warp 
and shoot are both of linen, the worsted is bound firmly in 
between the upper and undershoot; there are mostly five 
different colors of worsted, two threads in thickness, and the 
pattern is formed by bringing to the surface a row of loops, 
each loop of one of the five colors; when this is effected, a 
wire is run in to keep them up firmly. The Wilton carpet 
differs from this only in having a groove along the upper 
surface of the inserted wire, along which a sharp knife is ran, 
and the loops cut, thus making a soft pile. Wilton and 
Brussels carpets therefore bear the same relation to each 
othcr,that common velvet and terry do. Dutch and Vene- 
tian carpets arc also made ; they arc coarse and cheap kinds, 
differing but slightly from each other. 

Are not many ottier things made of wool beside those you 
name? 

Yes, a very great many, but having explained to yon the 
process of spinning and weaving in describing cotton, it 
would be tedious to repeat it for wool, the operation being 
performed mainly in the same manner, though with some 
slight variations. Beside the numerous articles of clothing 
made of wool alone, a great many materials are now made 
by a mixture of wool and cotton, or wool and silk ; some- 
times they are spun together, but more frequently the warp 
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is of one substance and the shoot of the other. Of this kind 
are all the thin summer dresses of our ladies, called bareges 
and balserines, as well as more substantial articles. 

The fabrics composed of woollen alone, in addition to 
broadcloth, which has been described, are mainly as follows : 
kerseymere, or cassimere, a twilled cloth, possessing a greater 
degree of pliability than cloth, from its peculiar texture; 
one thread of the warp is always above and two threads 
below each shoot of weft ; tweed, a light fabric employed 
for summer-coating ; flannel, a loosely woven stuff, used as 
warm clothing; blankets, which derived their name from 
Thomas Blanquet, who introduced them in 1840; baize, a 
coarse open fabric having a long nap, sometimes frizzed on 
one side and sometimes not ; it was first introduced into 
England by the Flemings ; plush, a stuff having a sort of 
nap on one side composed of a woollen thread, and a warp of 
goat's or camel's hair ; moreen, a vory stout stuff made for 
furniture. This latter comes distinctly under the classifi- 
cation of stuffs, the most important distinction of which is, 
that they have not their surface covered with a nap or pile. 
They are woven either plain or twilled, or spotted, or figured, 
but in all their varieties the thread is loft bare. " After the 
operation of weaving, each side of the piece is drawn rapidly 
over a convex plate of red-hot iron to singe off the superfluous 
fibres of wool ; it is then rolled tight, soaked in hot water, and 
boiled ; afterward it is scoured, and pressed between rollers 
to take out the moisture." It is then ready for the dyer. 
Stuffs include all the thin fabrics such as shalloons, tammies, 
plaids, merinos, serges, etc. Merino is an extremely fine 
twilled stuff woven of the finest wool, in the manufacture of 
which the French excel : tnousseline de laine, is a new species 
of light woollen fabric, first introduced from France. Plaid 
is a term often applied to the color of stuffs, whereas the term 
means a peculiar ancient dress worn in the Highlands of 
Scotland. It is always made of a checkered pattern of various 
colors, there called tartan. Tartan is tho name of the color ; 
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plaid in that of the drew. Instead, therefore, of daying "plaid 
ribbon*," wo dbould day, " tartan ribbon*." The true Bcotch 
plaid id a coardo, dtrong dtufT, well calculated to keep out the 
wet. 

Will you enumerate tome of the principal linen fabriei f 

Drill, a dtotit twilled linen made for dummor trowden; 
dowlan, a dtrong, conrdc Iridh linen cloth ; cambric, an ex- 
tremely flue and beautiful fabric, the name of which wa* 
derived from the city of Cambray, where it wad flrdt manufac- 
tured ; lawn*, originally of French manufacture, are thinner 
and more transparent than linen, but not do much do ad cam- 
bric and other*, dnch ad linen damank, tick, etc., etc. 

Of the cotton fabric*, there are, chintz, a peculiar dtyJe of 
printed calico, in which the figured are of at leadt Ave dif- 
ferent color* ; jaconet, a fabric d**mewbat lighter than rnualin, 
very open and doft, the name of which id duppoded to be a 
corruption of Juggernaut, a district in India, where they are 
chiefly made ; yinyham, a thin, checkered mndlin ; jean, a 
twilled cotton, dtriped a* well a* white; corduroy, a ribbed 
or corded dtuff, the projecting part having a pile. The 
corded appearance wa* originally produced by cutting or 
cropping the durface by hand, but a machine now perform* 
thid delicate and laboriou* operation. 

What in Pojdin f 

A mixture of wor*ted and dilk, for the manufacture of which 
Ireland wad once do famous. It contain* more dilk than bom- 
bazine, which id compoded of the *amc material*. Superb pat- 
terrid of thi* material have linen manufactured on gold, »lver, 
and tinted ground*, with flower* of every variety of color. 

What in (J ante f 

" A transparent cloth made of fine dllkcn thread*. The 
peculiar character of gauze-weaving i*, that between each 
cadt of the dhuttle a crossing of the warp-thread* dhall endue, 
and thus the weft (which forms the cro^s- thread interlaced 
by the warp) i* not brought into absolute contact with the 
crodd-thread immediately preceding. The intervals left be- 



ABOUT T1XTILI FABRICS. Ill 

tweon the interlacing* cause that dogreo of transparency, 
which, without such arrangement, could only result from a 
looseness of texture incompatible with beauty and utility.' 1 

What w Crape f 

A light transparent fabrio composed of silk, from which, 
by a mode of preparation, all the gloss has been taken. The 
wrinkled appearanoe of orapo is produced by the application 
of a viscid solution of gum. 

What is Taffeta t 

A smoother silken stuff, having a waxy lustre, imparted 
by pressure and heat, with an application of an acidulous 
fluid to produoe the effect called watering. 

What is Camlet f 

The true oriental Camlet is mado of the pure hair of the 
goat frequent about Angora, and which makes the riches of 
that city ; all the inhabitants being employed in tho manu- 
facture and commerce of camlets. But thoro are camlets 
so called, which are sometimes mado of wool, sometimes of 
silk woven with goats' hair. 

What are Brocades f 

Originally this torm was applied only to thoso silks into 
which gold or silver threads, or a mixture of these, were in- 
terwoven. They were highly osteomod by our ancestors, but 
now their use has been discontinued. The richest brocades 
appear to have been mado in Italy, whore an oxtonsivo manu- 
factory of them was carried on during tho thirteenth contury. 
In the manufacture of gold brocade a silvor wire is gilt, 
drawn out to a great fineness, and flattened. This is twisted 
around a silk thread, dyed of a color as near as possible to 
the metal, and intorwoven in tho fabric. Latterly tho torm 
brocade is applied to rich stuffs adorned with raised flowers, 
foliage, or other ornaments. The plan of introducing metals 
into the composition of fabrics was a taste originally oriental, 
where a love of rioh and splendid stuffs prevails so extremely. 
In China and India it has long boon the fashion to ornament 
ailk and muslin with threads of gold and silver. 
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Are there any other materials than those you have named 
need in making Cloth f 

There is a large mussel found on the coast of Italy, which 
spins from its body a fine web, very much resembling silk in 
its nature. It is called Byssus, and gloves, stockings, and 
other small articles are manufactured from it. The leaves 
of the pine-apple plant afford a fibre from which silken fab- 
rics are made. Glass might bo considered most unfit for 
this purpose, yet glass in a semifluid state is known to be 
one of the most clastic substances ; its filaments can bo made 
thinner than hair, and can bo bent in any direction with 
safety and ease. An experiment has recently been made of 
this material, in which the spun-glass was employed, together 
with silk, in forming a splendid kind of brocade, on which 
the glass threads formed the figured pattern. "Nothing," 
it is said, "could exceed the beauty and richness of this new 
kind of cloth." 
What is Lace? 

A species of network made of silk, thread, or cotton, upon 
which, in old times, patterns were embroidered by the needle 
after its construction. They are now, for the most part, 
formed during the knitting itself. The best laces are made 
at Mechlin, Brussels, Antwerp, Ghent, and Valenciennes. 
Point-lace is that embroidered by the needle, and, from the 
great labor required, is the most expensive. In lace knit 
by hand as many threads are employed as the pattern and 
breadth require. These are Wound upon the necessary num- 
ber of bobbins made of bone (whence the name bone-lace) 
which arc thrown over and under each other in various 
ways, so that the threads twine around pins stuck in the 
holes of the pattern (a stiff parchment stretched on a pillow), 
and by these means produce the openings which give the 
desired figure. In that made by machinery, the meshes are 
all formed by a continuation of a single thread. The origin 
of lace-knitting is uncertain. It may lay claim to high an- 
tiquity, even to classic origin. It was brought into France 
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and the Netherlands from Italy, where its manufacture 
flourished for a long period. 



About Metals. 



We will take for the subject of our next chapter quite a 
different class of objects from any we have boon considering 
before ; let us tako this poker, for instance— can you tell mo 
of what it is made f 

Of iron. 

What is Iron ; is it a natural or an artificial substance t 

Iron is a motal, and is a natural substance, but is not found 
in the state in which it is used. Metals are seldom met with 
pure, but are found combined with earthy matter in the form 
of rock, with sulphur, carbon, etc., and in this state are called 
ores. 

What art the peculiar characteristics of Metals t 

They are mineral substances, which are opaque, and pos- 
sess a peculiar lustre ; they are fusible by heat, and do not 
become transparent during fusion ; most of them are malle- 
able — capable of being hammered out into sheets ; ductile 
— capable of being drawn into wire ; and tenacious, or not 
easily divided. 

Which metal is the most abundant, and at the same time 
the most useful t 

The iron of which our poker is made ; its ores are scattered 
over tho globe in every country, and in rocks of different 
formations, with an abundance which shows how admirably 
the resources of tho earth are fitted to man's need. By far 
the greatest number of iron-works are situated in the conn- 
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ties of Stafford, Salop, York, and Derby, in England ; those 
of Lanark and Stirling, in Scotland ; and there are extensive 
works also in South Wales. 

What countries have Iron-works t 

Of the European nations, Sweden, Austria, France, Spain, 
Belgium, and Saxony, are the largest iron producers. The 
United States and Ilindostan have valuable iron mines. In 
Great Britain there are extensive iron-works. 

Was Iron discovered early ? 

The knowledge of working iron appears to have been early 
in some localities rather than universal ; this was probably 
occasioned by the ores being so little like the metal, and by 
their great difficulty of fusion ; the fact that native iron is of 
very rare occurrence, would prevent the people of those re- 
mote ages from becoming easily possessed of any of the metal 
in a pure state, as might have been the case with gold, etc. ; 
had they thus found it, and learned its uses, they would have 
been induced to seek for more. One or two blocks of native 
iron are known to exist, but they are very rare. We read 
that Tubal Cain worked in brass and iron before the flood; 
and it appears probable that the Greeks possessed iron, and 
is i -*n the art of converting it into steel, at a very early period ; 
but, as iL^ words translated iron and steel may merely signify 
some hard metal, such, for example, as an alloy of copper 
and tin (which we know to have been often employed in 
ancient times), it is not easy to ascertain the date of the dis- 
covery. 

When were the first Iron-works begun in England t 

Caesar states that the Britons, at the time of his invasion, 
possessed not merely iron tools and money, but were expert 
in the use and manufacture of chariots armed with scythes ; 
this implies a greater advance in the arts than any vestiges 
remain to verify ; but whether we credit it or not, it is cer- 
tain that iron ores were worked there during the sojourn of 
the Romans in Britain ; large and deep beds of scoria re- 
main in many places to attest the fact, some of them oorered 
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with a thick crust of toil, in which are rooted trees of great 
age, and in not a few of these beds Roman coins have been 
found. 

Where were these Iron-works situated f 

They were scattered over the country; some of the bloom- 
arte* as they were called, were near the site of the town of 
Sheffield, where the iron ore has long since been worked out ; 
some in the forest of Dean, in Gloucestershire ; in Sussex ; 
and at Furness in Lancashire, which is taid by Camden to 
have derived its name M from the many furnaces therein in 
olden time." 
^ What is Cast-iron t 

Cast-iron is the term applied to iron which has been melted 
and poured into moulds ; it is the simplest form in which 
tiiis metal is used. 

How is it obtained t 

The rough ore is first piled up with fuel and roasted in a 
kiln, which frees it from water, sulphur, arsenic, and other im- 
purities which are capable of being sublimed — which means 
being driven off in fumes. The roasted ore is then smelted 
in a blast-furnace, which is charged from the top with cer- 
tain proportions of iron ore, coke, and limestone ; the last to 
act as a flux. 

What is meant by a Fluxf 

It is a general term employed to describe any substance 
used to assist in the fusion or melting of minerals ; limestone 
and fusible spar are used, also culm coal, Ac ; and in the 
manufacture of glass, the soda and other alkalies employed 
act as fluxes. The name flux is derived from the Latin word 
jfteo, which signifies to flow, the participle of which is jluxus, 
because when the mineral is melted it begins to flow. 

How is the Iron Ore smelted f 

As iron is one of the least fusible of metals, to attain the 
required degree of heat to fuse it, the fire is blown by forcing 
into it a current of hot or cold air; which is effected by 
machinery worked by steam power. The fluid metal it let 
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out, from timo to time, into channels, which form moulds tot 
making " pigs," which is.tho term given to the rough pieces 
thus formed; this is the state in which iron is sold an a raw 
material. 

How are cant-iron article* made t 

A quantity of this pig-iron is melted in a furnace, and then 
the liquid iron, which looks like liquid Are, is poured oat 
Into moulds and allowed to cool very gradually. These 
moulds are usually made in a bed of fine wet sand ; a curious 
instance of the employment of an apparently weak and fra- 
gile substance to mould or curb a strong one. 

You mid that cant iron wan the nimpleet form in which we 
Used the metal — what in wrouf/ht iron ? 

Wrought, otherwise called bar or malleable iron, is made 
from the rough pig-iron in this manner : it is first refined, 
which is chiefly done in the "puddling furnace/* the iron 
being exposed to very great heat, and stirred about while a 
strong current of air plays over it* surface ; the intense heat 
consumes the carbonaceous matter remaining in the iron, 
and all the earthy impurities rise to the surface in the form 
of slag, and are allowed to run off. Gradually as the iron 
becomes purer, its fusibility lessens, and it becomes tough 
like dough, oven though the heat of the furnace be undimin- 
ished ; it is then withdrawn, and while still red-hot is Iwatcn 
with the forgo- hammer or subjected to rolling, by which 
moans it becomes much more tenacious, from its particles 
being more closely compacted. This process converts hard, 
brittle, fusible pig metal into a tough elastic bar, very mal- 
leable, but hardly fusible at all. 

Fusible, that meann able to be melted ; now if the iron can 
hardly be melted at «//, how inconvenient it mnnt be f 

Yes ; and it would deprive iron of one of the most valua- 
ble properties of metals, that of uniting smaller masses into 
one, were it not for a singular and useful quality which no 
other metal, except platinum and a new metal called alumi- 
num t possesses; that of welding. If two pieces of iron b* 
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heated to a white heat, and applied together, they adhere, 
and may he perfectly united by forging ; this is called welding. 
This malleable iron is the kind which is used by blacksmiths, 
being capable of assuming any shape under the hammer. 
Is not steel made from iron f 

Yes; bars of wrought iron are imbedded in pounded 
charcoal, and exposed to a furnace heat in close vessels; 
when withdrawn from the furnace the steel is found to have 
absorbed some of the charcoal, to be harder and more fusi- 
ble, and its surface covered with small bubbles, hence it is 
called blistered steel ; when several rods of this kind are 
heated together in a box with a flux, and afterward ham- 
mered into one piece, it is called shear steel, because it is the 
most suitable for making shears, scissors, etc. When this 
kind of steel is melted and run into ingots, it is termed cast 
steel, which is the most perfect form of the metal. 
Then all three kinds of iron are made from otie ore f 
Yes; the same ore may be converted into any of these 
forms, though some ores are more suited to one kind and 
some to another ; until comparatively recent improvements 
in the manufacture rendered it needless, all the iron em- 
ployed for making the finest steel was obtained from one 
mine, that of Dannemora in Sweden. 

7* the ore which comes from this mine so very good f 
The iron is considered the best in quality, although some 
persons attribute its excellence more to the superior mode 
in which it is worked than to any thing in the native ore. 
The mine of Dannemora is beautifully situated in the prov- 
ince of Upsal, lying upon a hill-side, and surrounded by 
lakes ; it was first attempted to be worked as a silver mine, 
but the less beautiful metal now found there has proved far 
the most lucrative, and the works have consequently been 
much enlarged. The vein of iron, which is very large, is 
distinguished by three distinct names, according to its situ- 
ation, or the quality of the ore in different parts; it is chiefly 
worked by blowing it up with gunpowder. The miners are 
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In the habit of firing many parts of the mine at the same 
time, which causes a «l^omlful shock almost like an earth* 
quake. The mine alone is said to employ about twclvr hun- 
dred workpeople ; and besides these, there are large numbers 
employed at the various neighboring establishments for 
smelting hammering and casting the iron, Alt these form 
the population of several villages, each consisting of three or 
four streets, and supplied with a church, school-house, and 
hospital. 

What in meant Ay tempering %teel t 

It is plunged when red-hot into cold water or oil, by which 
means it become* very hard, and can be made brittle and 
highly elastic ; some things, such as a lancet, require the steel 
to be hard as adamant, but do not need strength, and break 
Immediately ; while for others, such as a trowel, the hardness 
must be associated with a toughness, which shall suffice to 
prevent it from breaking even with the roughest work; these 
extreme*, and all intermediate stages, can be attained by 
regulating the processes of hardening and tempering. The 
most wondcrAil stories are told of the temper of swords and 
scimitars made at. Damascus in the middle ages; and Andrea 
of Kerrara, who was supposed to possess the secret of th© 
Damascenes, has left his name to blades of matchless temper; 
these swords would, it is said, curl up or bend in every possible 
manner without breaking, and yet such was their strength 
and keenness of edge, that not merely muscles and bones but 
common iron, steel and brass were severed by them without 
difficulty. 

Could thene beautiful ttwordt only be made at Da mat?** 
and Ferrara t 

Toledo, in New Castile, also obtained great celebrity In this 
manufacture, the secret of which was probably conveyed by 
the Moors ; nor does the art appear to have died out. Toledo 
blades wer,e shown in the (Jreat Exhibition in 1861, which 
would bear, uninjured, insertion into a sheath in the form of 
a coiled serpent. 
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Did those wonderful word* look tiki those we generally 

Not exactly, and they were generally ornamented with a 
variegated pattern of black and gray, or as it has been called, 
a damask on their surface^ ; this was produced by welding an 
iron wire round the piece of steel intended for the blade, and 
afterward twisting it in various directions, or in some cases 
grooves were filed and the wire let in, in a pattern, and after- 
ward "Welded — these patterns were rendered visible by the 
application of diluted acid. 

How art needles made f 

They are made of steel wire, which is reduced to the re- 
quired fineness by being drawn through successive holes, each 
smaller than the one before ; when fine enough the wire is 
cut into lengths, and each pieco flattened at one end, in which 
flat part the eyo is punched with a sharp steel die ; the corners 
are next smoothed off, a little groove is filed on each side of 
the head, the point is filed sharp, and all roughness removed. 
The unfinished needles are now laid upon a piece of iron to 
be heated over a charcoal fire, and thrown while hot into 
wator, to temper and harden them ; as this process often 
renders them crookod they are obliged to be warmed and 
hammered straight again, and then require nothing more but 
polishing. This is dono by rolling and rubbing immense 
numbers of them together, with oil and emery, after which 
they are well washed iu hot water and soap, and dried in hot 
bran, the points are ground fine, and the needles sorted and 
packed. 

When were needle* invented? 

The Spanish Moors are said to have been tho inventors of 
steel needles ; before which thorns or fish-bones, with a hole 
pierced for an eye, or some other contrivance equally clumsy, 
were generally used, as they are now by the women in the 
South Seas, and some tribes of Indians. The first needles 
made in London were made by a Moor, in tho reign of Henry 
VIII. ; and Stowe tells us that, in Queen Mary's days, steel 
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needles were sold in Chenpsido and other busy streets In 
London. After tins time the manufacture increased rapidly, 
ninny Hermans coming over to England, and establishing 
necdlc-worki in villages in different parts of Warwickshire, 
and tkenr HhefHcld. # 

Here we have a tin cup — what is it made off 

Not of tin, as we might naturally suppose, but of a thin 
sheet of iron, covered with tin, to tnako it bright and clean, 
and keep it from rusting. 

Ifow is this done? 

The iron is rolled out into very thin sheets, and these are 
made perfectly clean with acid from all rust or dirt ; they are 
then dipped into molted tin, which covers them over with a 
brilliant and immovable pellicle of that metal. 

What is meant by a pellicle f 

A thin film or crust spread evenly over the surface of any 
substance. 

What advantages do these tinned articles possess t 

Reside their cleanliness and durability, they have the ad- 
vantage of being very light. Block-tin is the same material, 
hammered afWward ami planished, that is, beaten on a 
metal stake with a polished steel hammer till it is perfectly 
smooth and bright. Many small articles, such as nails, bits, 
and common stirrups, are first cast in iron, and then thinned. 

At present, however, you have only told what it is that ws 
usually call tin in speaking of manufactured articles — what 
is tin itnelff 

A white metal, bright and silvery; it is elastic, and con- 
sequently sonorous ; ductile, very light, and it fuse* at a 
much lower temperature than is necessary to heat it red-hot. 

Where is tin found t 

Tin is found in America, England, and some parts of Gor- 
many ; but tlio largest supply comes from the Malay penin- 
sula and the adjacent islands ; this is called lianca tin from 
the place of its export. 

Are not the English tin mines very ancient t 
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Yes; they were the first discovered of their mineral wealth, 
and early attracted more civilized nations to their shores; the 
Phoenicians traded there for tin six hundred years before 
Christ, and arc said to have first given a name to Cornwall, 
in which county the tin mines of England are chiefly situated, 
calling it from its form and projecting position by a Phoeni- 
cian word, which signified a Aora, from which appellation aro 
derived both the Latin Cornubia and the English Cornwall. 
The Greek colonists at Marseilles, and the Romans, came also 
to England for tin, and these last gave the narao of Cassite- 
rides, or Tin Islands, to the Scilly Isles, or perhaps to St 
Michael's Mount, and Rome adjacent rocks, where, as Dio- 
dorus Siculus relates, the natives carried their tin in little 
carts at low water, to barter with their more civilized visitors 
for the much-coveted produce of southern climes. 

Were these ancient mines deep excavations ? 

No ; they were probably stream-works open to tho sur- 
face, where tho metal is exposed by washing. Pickaxes of 
holm, boxwood, and even of horns of different animals, have 
often been found in these kinds of works ; the rude instru- 
ments of a people little removed from barbarism. During 
the time of the Normans great wealth accrued to the Earls 
of Cornwall from dues and imposts on tin payable to them, 
and these still continue to be paid to the Dukes of Cornwall, 
the blocks of tin being coined or stamped with the seal of 
the duchy after the dues have been paid. 

In what position are tin ores found? 

In veins or fissures called locally lodes — their direction is 
mainly from east to west, and they branch out and divide 
like the boughs of a tree, diminishing till they terminate in 
mere threads. Tin is also found in a dispersed form in loose 
stones, which, when found continuously, are called streams. 
The most common tin Ore is very hard and glass-like. 

Are the tin mines now carried on with spirit ? 

Yes ; and often at a great expense, which arises from the 
galleries having to be supported with large timber. The 
6 
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mont remarkable mine In England I* one which ha* lonpf 
been abandoned on account of iU danger J till*, tho tluel- 
eok, U carried under tho bod of tho ocean below Iow=water 
ttiiirk ; and, In ono place where tho rich vein ran upward, 
the Improvident minora purNued It till only four foot of rook 
woro loll between tho initio and tho bod of tho Noa, which 
could l)o distinctly heard howling and roaring, tho rolling 
of tho itmMOrt of rook moved by tho wave* Mounding llko re- 
peated poaU of thunder. Another mine, culled tho lluul 
ferry, In entirely nulutiiirltiu. 

How m the tin obtained from thp ortt 

Tho rook In blasted with gunpowder, and carried to tho 
stamping-mill, whoro It In pounded small and washed (Vottt 
tho mud with which it in mixed, tt In next smelted In largo 
ftirnaeos, cnlnt coal being ttNcd as a flux ; tho tin In run (Yotn 
tho furnaces into blocks weighing (Vom two to four hundred 
weight onch. 

For what purpoufi in Tin fhitjhj uwttf 

Desldo the uno already mentioned of coating vessels made 
of other metals to prevent their rusting, which In tho princi- 
pal one, pure tin In used for milking dyers' kettles, which 
lire oonworjuently very expensive : and It In made Into tin- 
foil, which In an article of great uno — this In made hy rolling 
and hammering tin till it In hardly a thoitNandth part of an 
inch In thickncNN. Tin Iiun also an important place In tho 
art of dyeing ; solutions of tin in nitric, muriatic, and sub 
phurlc acidN being used to give a degree of permanence and 
brilliancy to Noveral colors not to be obtained without It. 

What m ('opptr Mr», and what in it uitrttforf 

Copper when pure In of a Nlngularly red color, exceed- 
ingly malleable and ductile: It can be hammered when red- 
hot ; It In not no hard aN Iron, but nearly aN tenacious; 
and In remarkable for not corroding by exposure to the air; 
Immense rpiautitleN of it are used in this country for copper- 
ing the bottoniN of ships, for coinage, ami for a multitude of 
household utensils, &c., an well aN for making bra**. 
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Has copper long been worked t 

Yes, it appears to have been well known to the nations of 
antiquity, and often when brass is mentioned in old books, 
copper must be understood ; as for example, the passage in 
Deuteronomy, which describes "a land whose stones are iron, 
and out of whose hills thou mayest dig brass," Copper, both 
for working by itself and for the manufacture of brass, was 
early obtained from Egypt, one of the chief sources of the 
wealth of the Pharaohe being the copper mines of the adja- 
cent countries of Nubia and Ethiopia ; copper was known 
too in Greece, from tho earliest settlement of the country* 
There is a curious collection of Scandinavian antiquities at 
Copenhagen, in which are many swords, knives, and daggers, 
the blades of which are made of gold or copper, with an 
edge of iron ; proving, by the parsimony with which the 
latter metal was used, how much more abundant were the 
other two. 

Where are the principal Copper mines t 

The mines which supply the copper of commerce aro sit- 
uated in almost all parts of the world, a large proportion of 
which are worked by English companies, and made tributary 
to the great smelting establishment in South Wales. Copper 
mines aro worked on tho rango of the Andes, the Cordilleras 
of Central America, and tho Appalachians of North America, 
tho geological formations of these mountains being product- 
ive of copper ore. In the Eastern and Middle, Southern and 
Western states, copper mines exist, the most famous of which 
are those of Lake Superior. 

What are Copper Mines like? 

All that is visible on the surface is usually several build- 
ings, more, or less rude in structure, containing the engine, 
the steam-pump, <fcc, and a number of sheds where the cop- 
per ore is stowed as it is brought to tho surface, and picked 
over by women and girls, who, with a little mallet knock off 
the unproductive pieces, leaving only such as will pay the 
expense of working it ; all that they throw out is carried 
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away in barrows, and added to the heap of refuse, which in 
time becomes one of the most conspicuous features of the 
mine, when seen from a distance. Another characteristic, 
too, is the mountain stream, which, instead of running clear 
and pure as before it reaches the mine, flows on thick and 
black, or dingy gray, and so charged with metallic matter as 
to be any thing but fertilizing in its progress. There is a 
curious copper mine in Cornwall, only a few miles from the 
Land's End, which is called the Botallack Mine. Approach- 
ing it, you see the various buildings and machinery connected 
with the mine, not grouped together on the level ground or 
hill-side, as is usual, but scattered up and down the precipitous 
face of the cliff, on all the available ledges of rock, where 
there would appear to inexperienced eyes to be only space 
enough for a gull's nest, the sea breaking and roaring at the 
bottom. This mine, which is worked to a very great depth, 
is carried out several hundred yards from the shore, below the 
bottom of the sea ; and as you traverse its narrow and dark 
passages, you may hear the low moaning of the ocean far 
above your head ; when the weather is rough, and the sea 
runs high, this dim, mysterious sound is increased into a roar, 
fierce and awful beyond all imagination; and such is the 
horror of the miners, that though so long accustomed to the 
spot, they seldom continue working when a storm occurs, but 
find their way back to the upper air. The galleries of this 
mine are very damp, the salt water from above forcing its 
way through numerous crevices too minute to be seen, and 
dripping ulowly on the floor. 

/* Copper ever found pure ? 

Sometimes, in small quantities ; and veins of copper are not 
unfrequcntly visible in cliffs laid bare by the sea. It is re- 
markable that, while there are hardly more than four or fire 
different sorts of tin ores, and only one at all common, those 
of copper are alinoat innumerable; in one collection in Corn- 
wall a thousand varieties are shown. One poor ore, the green 
carbonate of copper, is now become familiar to th# world 
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as the beautiful green stone called malachite ; which is used 
for ornamental purposes. The richness of the ores varies very 
much, and consequently thoir value. A large quantity of tho 
Cornish copper ore is conveyed to South Wales to be smelted 
there, because of the abundant supply of fnel which the Welsh 
coal-mines afford ; the vessels which convey the copper ore, 
load back with coal to feed the mining steam-engines. 

What is needful to be done to obtain pure Copper from the 
ore? 

The different ores are well mixed, this being desirable, at 
one ore ofyen acts as a flux to others ; the whole is then cal- 
cined, remaining twelve hours in the furnace, from which it 
is rakod out black and powdery. The next process is smelt- 
ing, during which the slags, or earthy parts, rise to tho surface 
and are cleared off, the metal being run out into pits filled 
with water, which causes it to become granulatod. These 
two processes are repeated twice more, and then the metal is 
roasted again ; which oxidizes the iron and other metals still 
combined with the copper. Nothing now remains to be done 
but refining and toughoning ; the latter is a curious process : 
the metal in the furnace is covered with charcoal, and a pole 
of birch-wood is stirred in it, this causes ebullition, and the 
grain gradually becomes finer, the color a lighter red, and the 
metal more malleable. 

Now you have told me about Iron, Tin, and Copper, will 
you tell me where Lead comes from? 

The principal lead mines of England are situated in the 
Mendip Hills in Somersetshire, about Hexham in Northum- 
berland, and in the High Teak in Derbyshire ; many of the 
remarkable caverns shown in this latter district, are extinct 
lead mines ; and the whole surrounding country was known 
by the name of the King's Field, from the number of mines, 
all of which paid a consideration to the king. Lead goner- 
ally occurs in limestone 1 ; the process of reducing the ore to 
pure lead is much the same as that employed for tin ; stamp- 
ing, washing, and smelting ; only the lead usually passes out 



126 HISTORY AND MYSTIUY OF COMMON. TMNUS. 

of the miners' hands boforo tho smelting, whioh In performed 
by tho owners of otipolan or smolting-houses. 

Could you describe thin proceta of Smelting I 

The ore supplied to one charge of tho furnace should con- 
sist of from five to eight different sorts, on whioh mixture tho 
perfection of the article mueh depends. This charge is ft rat 
roasted, to dissipate the sulphur and arsenic contained in the 
ore, and then fhsod, in which state it is covered with a stra- 
tum of slag or refuse, swimming on tho top of it to the depth 
of two or throe inches ; the sing is first drawn off, and after- 
ward the molten lead is allowed to run into a pan provided 
for tho purpose, where it is skimmed and ladled into moulds. 

J$ thin Staff of any u»e f 

It 1m remolted, and tho lead produced from it is much 
harder and more sonorous thanftirnaoe load, and is preferred 
for various purposes. Tho ore of lead is very poisonous, and 
the Aimed arising from it* preparation havo a very injurious 
effect on life, both animal and vegetable. 

For what purpose in Lead chiefly used I 

By far the greater quantity of load used in this country, la 
used by the plumber in tho stato of about*; these are either 
cast on fiat tables (mint-lead), or rolled out between largo 
Iron rollers (millod-Ioad) ; those shoots are used for roofing, 
making pipe*, cisterns, tank*, and for leaden coffins; its re- 
markably tenacious and non-elastio character rendering it 
for many uses invaluable. It is not with us that the uho 
of lead is confined; its wide diffusion and tho ease with 
whioh it can be worked, cause it to bo much employ od in all 
countries which have arrived at any degroo of civilisation ; 
among others tho Chinese use large quantities, and thoy havo 
a very ingenious method for making the thin sheets in 
which they pack their tea for exportation : one workman sits 
on the floor with a largo fiat stone before him and another 
stone at his side; a second workman stands by with a pot 
of molted lead, and pours a little on the stone, when the first 
suddenly plaoos the movable stone on the molted mass; and 
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squeezes it out into a flat thin sheet, which is afterward 
trimmed ; the process is very expeditious and effectual. 

Are not Bullets and Shot made of Lead ? 

Yes ; the former are cast in brass moulds — the latter is 
made in the following curious manner: the towers where 
shot is mado are mostly about ono hundred and fifty feet 
high, and at the top is a furnace-room, whero pigs of an alloy 
of lead and arsenic, which have been hoisted up by machin- 
ery, are melted ; and then the metal is poured into a sort of 
colander, the size of the holes in which regulates the size 
of the shot; through this colander it drips rapidly in little 
globules, which, cooling as they descend, are received bolow 
in a large vessel of water. The shot is afterward sifted, and 
the imporfect shot separated by an ingenious contrivance ; a 
measure of shot is poured out on a wooden tray suspended 
from the ceiling ; a boy, who attends to two trays at a time, 
gives them a sideway motion, when tho perfectly globular 
shot run off immediately to the lower end of tho tray, and 
thence into a bin below ; while the imperfect ones remain 
behind, and are thrown into another bin to be remeltcd. 

Was Lead known to the ancients ? 

Yes; we have abundant testimony that it was known very 
early, and it is mentioned in tho book of Job — "Oh that my 
words were graven with an iron pon and lead in the rock for 
ever!" Nor does there appear any reason to doubt that tho 
metal meant is the lead with which wo arc acquainted. It is 
remarkable that many ores of lead contain much silver; and 
there is no doubt that, in former times, this alloy was often 
used without any attempt being mado to refine tho more 
precious metal from it. You will see by what I have told 
you about lead that it is ono of tho softest, heaviest, and 
most widely known of tho metals; except when newly melt- 
ed, it is of a dull bluish color; it docs not melt so readily 
as tin, but it is so malleable that it can bo hammered or 
rolled into sheets with the greatest ease, and a single blow is 
sufficient to indent a solid lump. It is hardly elastic at all 
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What in Mark- Lead, of which pevciln are made? 

It in not lead at all, though formerly considered so. More 

recently it wan supposed to ho a carburet of iron ; but later 

experiment* appear to have proved that it in only a peculiar 

form of carbon. Its proper name is I'lumbago, or Graphite. 

From whence in Plumhaf/o obtained f 

The finest quality of thin mineral which ha* ever been 

discovered is obtained from a mine at IJorrowdale, in Cnrn- 

bcrland, England ; but it is found in various part* of the 

world ; and an inferior quality ha* been of late years imported 

from Mexico and Ceylon in considerable quantities, which is 

used principally for making crucibles or melting-pots, for 

diminishing the friction of machinery, and for protecting 

iron from rusting —the finer qualities suited for pencils being 

too valuable for these uses. 

In it found in vein*, or an an ore comtnncd with other nub- 
ntancen ? 

Neither; it is sometimes found crystallized, but more 
generally in detached masses or nodules, some of which weigh 
four or five pounds each. At Borrowdale " nests" of these 
are formed in a greenstone rock, which constitutes a bed in 
the clay slate. This peculiarity is the cause of its being 
often ** lost," when the miners have to seek at random for a 
new supply. 

Are the Cumberland minen very old? 
Their age cannot be exactly ascertained, but they have 
been occasionally worked over since the reign of Qneon Eliza- 
beth : they are private property. There aro traditions of 
the time when the value of this curious mineral was so little 
understood, that the shepherds used it in largo quantities for 
marking their sheep. After this time came one in which 
the proprietors made enormous profits, and the quality of 
the mineral was so good that a workman could in half an 
hour obtain as much as would sell for £1,000. It was the 
practice at this period to open the mines only occasionally! 
thai reducing the supply and raiting the price ; the modem 
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importations from abroad have very much lemoned the mo- 
nopoly which enabled tho proprietors to do this. Formerly 
so great was tho fear lest any of the precious material should 
be stolen, that houses were built at the entrancos to tho 
mino, in whioh the workmen were obliged to change their 
clothes, and wore all searched before leaving their work to 
see that they had none secroted about them. Tho finest 
plumbago was also taken from the mine to Kendal under 
a strong guard, and from thence convoyed to London by 
persons who were held responsible for its safe delivery. 

What is Zincf 

A metal which has boon comparatively lately discovered 
in its pure form, though one of its ores, calamine stone, has 
long been known and used. It abounds in China, and the 
Chinese wero tho first to use it ; they also exported it in large 
quantities to India, whence much was imported to England, 
until it was discovered that they possessed ores of it them- 
selves. The largest proportion of zinc, or spelter, as it is 
frequently called in its metallic form, is obtained from tho 
German statos, who not merely supply tho home markets, but 
have superseded tho Chinese in the trade in India. Zinc is a 
hard, bluish white metal, not malleable when cold, breaking 
readily under tho hammer, and showing particularly brilliant 
crystalline fracture ; but at a moderately high temperature 
it possesses groat malleability and ductility, can easily bo 
drawn into wire and rolled into plates, and worked in other 
ways. Zinc is well suited for casting fignros ; it melts read- 
ily, liquifies completely, and thoreforo copies every lino of tho 
mould more accurately than harder motals. A cast can bo 
made in zinc for one-sixth or ono-oighth the cost of bronze, 
and can afterward bo bronzod so as to look almost as well 
as that metal. Zinc plates aro used for many purposes, and 
in roofing they aro valuable for thoir lightness, being about 
one-sixth part tho weight of load ones ; they are not liable to 
rust or corrode from exposure to the air ; many vessels aro now 
made of lino, and for galvanic apparatus this metal is used. 
6* 
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/bam/ / 

llraaa j* not found In any mine a* the metala w© have 
be^u apeaklng of art* ; It la a tminjnMnul metal, or, aa it la prop- 
erly ealled, an **/% of eopper and mine ; It waa well known 
in the earlier atagea of Urn arta, long before pur© aiua waa 
dlaeovered, being made of eopper ami ealamine atone, whieh la 
an ore of Mltia. The mauufketure of braaa In aaid to have been 
iutrodueed Into Huglaud In W4U, by a Herman who nettled 
at Kaher In Nurrey, Oood braaa In of a flu© yellow color, 
duet-lie antl very malleable when eold ; when heated It I* brit» 
tie; being In thla reapeet a eurloua eoutraat to the nine of 
whieh It I* partially eompoaed, 11 rami I* the moat convenient 
metal lor making large fine aerewa, aatronomleal inntrumenta, 
mieroaeopea, and many othfr thlnga requiring great ©xaet* 
ttPM ; aa, uotwlthatandlug Ita eompaetneaa of texture, it in easily 
wrought at the lathe, 

tdttv m hwi»* mm fat 

The eopper Intended to he uaed in poured hot Into water, 
whieh inakea It Into little grain*, or what la ealled *hotH^> 
jw; thin la done to luereaae ita aurfaee, The ealamine atone 
(earhouate of Mine) I* heated reddmt, ground to powder, and 
washed ; the lugredlenta are thou fuaed together in the pro- 
portion* of ahout forty live pound* of eopper to alxty pound* 
of ealamine atone ; an equal hulk of ehareoal, and aome aerap 
braaa are usually added, The melted hraaa la eaat Into platea 
or bara ; the platea are rolled Into aheeta, ealled latten *, or 
beaten Into thin ieavea, ealled Duteh gtdd, antl uaed for 
Inferior gliding. The bara are uaed by thoae who make 
aniall liraaa warea, or who melt it again with different pro* 
portlona of eopper, to make tomhae, plnehheek, and ether 
imitation* of gold, 

To make a great many amall artlelea, auah aa brooehea 
ami all aorta of Jewelry, whleh are very eheap and amart; 
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In former time*, WAtch-OAne* wore frequently nmtlo of the«o 
metal*, but It i* not tjuito »o common now. 

Pitt* Are nwde of brA** wire, and Are tinned Afterward ; 
the wire In cut Into piece* Urn length of nix pin*, And the 
point* of a lmndfUl Are ground At once, a pin** lon^th In thou 
cut off, And the point* ground AgAln, And *o on, until tlio 
wire I* nil u»od, And nix pin* Imvo been nmdo of eAoh piece ; 
the heAd* u*od to bo a little (mil, nmdo with Duo wire *pun 
with a wheel, And thou (U*toncd ou to tho pin with a *nmrt 
blow ; but now they Are nmtle *olid, the top of the wire 
being pro**ed In a die to form the htwd, which prevent* iu 
coining off; pin* Are polUhed by rubbing thorn iu dry bmtu 

M*A«/ «« tkt whit* mptttt <tf* wAtVA Ihh faf/*»f «« mtutot 
1 1 ♦* not tilwr 1 4ww, ami (nut wmhi t# im *cj/V, t« if ft* ^ 

No ; It I* a mixed metAl caIM UriUnulft metAl, And U 
eompo*ed of block tin, a muiaII portion of Antimony, And lc** 
tlmn one-third am much oopper or brA**. ThU compound, 
which in bright (uul *ilvery*looking, I* now extou*lvoly u*od 
In* to Ad of pewter, and for nmny purpo*e* to whioh pewter 
wah never Applied, It i* very o«*y to work, both by rolling 
CA*ting, turning, And planing, am well am by Mumping in die*; 
eou*equently, the Article* nmdo of It Are aIiiioM. unlimited In 
VAriety, And very cheAply produced; tcApot*, oAudloMiek*, 
And *poon* Are Among *ome of the mo*t frequent Applica- 
tion* of thl* metAl. 

What <* IWtor t 

Pewter I* a dull-looking Alloy, u*ed for nmking pUte* And 
dUhc*, beer meA*uro*, wine meA*ure*, and lArger vc**ok For 
the flmt purpo*o It i* very much gone out of u*e, being *uper- 
Aeded by enrthenwAre ; but in former time* aII hou*e* were 
aupplled with pewter Article*, And no imwll portion of the 
44 plAte/* belonging to the wealthy, wa* of thl* umterUI. Oood 
lmrd pewter 1* nmtle of tin, copper, And Antimony ; but a very 
inferior kind, aikI tlmt mo*t frequently met with, 1* nrnda 
chiefly of IgaJ, with a very *nmll proportion of tin And ooppor 
in Addition, 
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Yeni hell Mtetal, gnmrnelal, ami liniHtttH are all throned 

ehletly of eo|>(»er with Ihe aoMllion of Itn, ami In nome eane* 

amall qnanlilien of nlher metal*. 

There In only one whteh In nol, ami Ihln nne hemnnen mi 
when eoolml In tWty degreen helow aeroi yoM know Ihin 
nlrange metal well hy nitfhl, ll In the one nneu! In haroMmlew 
nt««l thermometer* tonhow the ohangen in the atononpherej II 
In ewllwl tjHivk*ilm % % or M#wm% ll In white, rather hhmr 
limn nilver,aml an It in fhnn itn great fnnihility hahitMally tlnhl, 
it. readily nniten with many other metaln ami hn|wrtn to them 
a degree of Itn eharaeterlntie t|Matifcy t when thene Mmtallie 
hiUImi^h eontaln nnttteienl merenry to vernier them nemirtnhl 
Ml a Mtean temjterntnre Ihey we ealled tfww/y**w#, 

ff/ 1 *t*Atf f hup fa Mpwwp t 

Yon have already heard that il In nned fat making harome* 
lern and thermometers; it in likewise employed fW silvering 
looking gla&nen and fav gilding, in whieh latter |iroeen* thegoJd 
mnl merenry are laid on together in the ft mm of an amalgam, 
and the nu*renry afterward dissipated hy the aetion of heatt 
ll In alno employed in the preparation of neveral powerful 
medieinen, and in the mannfoetnreof vermilion, llnl l\v l*%i* 
Ihe largent tpiantity nf merenry in nnetl thr amalgamation with 
native gold ami nilver In fUeilitale the e*lraetion of Ihe j»mih* 
metal. 

M*A*w ifa m uhhtfo tl/wvwy / 

The ehief mines of merenry, onpdeksllver, are In Hpniu. in 
the provineenof Astnriasaml Amtnlnniai there are mine* !••♦» 
al Idria, in (Wniola, whieh are very prodnetive, ami other* 
In Tuseanv ami t WitWnia, Mer-enry \* t'onml holh native ami 
ml^eil wiil« Mtlphni 1 , in whieh slate it lonnn the » l e»l m i e ealleil 
etnnahafi 

M*A#vA aw the lUwfati* Mpfaht 

Uwl*l ami nilver, the metallic unhntaneen fl^l knnwn to w\m- 
klml, ami tnww Ihe Ilr4 hehl In ^real enliMmlion | Ihe earlienl 



mention on record of gold I* In Oene*l*, where It *ay*, of tha 
land of Hnvtlah, "There In </»/</, and tlir» jpdd of that land in 
flood," In the time of Ahraham it airily pa**ed a* money 
hy weight ; »iul wa* u*ed tot* making ornament* t nor are there 
Inekiitfl proojk that Itwa* mauufoetured Into many houaehold 
artiele* The ahuudauee of gold in i%no)t»iit time* In very re* 
markahlet thr example, the trea*ure* of Solomon, when he 
made mo many tiling of |miih» flold| "nnue of them were of 
*ilver l\»r that wa* nothing aeeminted of In the day* of Nolo* 
mon, u l\ir •» the king made nilver to he a* atone* In ileru*alem. u 
Nor doe* ttiU appear to have heeu hy any mean* a solitary 
hwtnnee; profane author* apeak of the large aeeumulatlona 
of treaaure, hoth hy aoverelgn* and private Individual*, 

tn #i*Att# «Atfr I* M*M ,/htfwt/ 

Not hi ore*, like other metal*, hut In a pure or native *tnte j 
It e\hthlt* many dlverallle* of appearanee, heing found ma** 
alve, in aeattered partlele*, in fthre* or *tring*, retleulated or 
net-like, arhorewent, tree-like, and nl*o eryatallUed, Mold 
found In roek* I* mingled with many different earthy 1***11*, 
and often with ore* of other metal*, and large ipmntitie* have 
alwny* heeu ftmnd In the hed* of river* \ whioh Utter eif= 
eum*tanee, Jolneil with It* heatttyi oomparatlve purity, and 
consequent ea*y reiluetlou, may aoeouut ftu v It* alway* having 
heeu the tlr*t metal to attraet the harharou* trihe*, 

It ha* heeu ftmnd lit *nme part of every quarter of the 
glohe a* hefttre *tated ; It wa* flr*t ftmnd In the ea*t, ami 
there are still mine* In tmlia, Japan, the Philippine*, Suma- 
tra, ami Hornets to whleh may he added Siberia. Mold ha* 
heeu ftmnd al*o In AtVlea, In aueh large quantitie* In one part 
that It ha* attained the, name of thetlohl t'oa*t; Knrope, tots 
pn**e**e* a little \ there are, or more eorreetly there ♦****#, 
mine* In many enuutrie*,aud even In Knglatul; hut all the*e 
aouree* were thrown Into the ahade when the ili*eovery of 
Amerlea laid the trea*ure* of -Hraall, Ohoeo, Chili, ami Me*ieo 
open to the enterjn'Ug and eupldity of the European* l and 
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in our own days we have seen those again superseded by the 
discovery of a now K\ Dorado, in California, and still more 
recently in Australia; from which two fields our present sup- 
ply of gold in almost exclusively obtained. 

How in Gold prepared for une 9 

In congruence of the pure state in which gold it found, 
gold mines can hardly be said to exist, in the sense in which 
mines are generally understood; they are usually mere sur- 
face works, even though in some cases pits are sunk of the 
depth of many foot; neither is any smelting required, as in 
the inferior metals, but refining is necessary, to effect which 
it is submitted to the process of cupellation and parting, in 
the first of which it yields up every particle of lead or other 
common medal, and in the second is separated from any sil- 
ver with which it may be alloyed. 

How in (Jnpellalum performed 9 

The cupel is a small cup composed of calcined bones, or 
some similar material, slightly moistened and compressed, 
which has the curious property of not only resisting the fire 
but of abnorbinjf metallic bodies, when changed by heat into 
fluid scoria, while it retain* them in their metallic form. Tho 
gold is put into the cupel in little buttons, and when fused a 
scum of lead and other metals rises, which running to tho 
sides of the vessel is absorbed. 

What in meant by " parting f 1 

Hilver being nearly as difficult of oxidization as gold, cu- 
pellation would not avail to separate it, recourse therefore 
is had to another process : the gold is rolled out into thin 
plates, which are cut up and digested in hot diluted nitric 
acid, this dissolves the silver, and leaves the gold an undis- 
solved porous mass. Oold is tho most fixed and incorruptible 
of all bodies. 

Where in Hilver found, ? 

It is much more widely spread than gold, and differs from 
it as to tho climates where it is found ; gold may be called 
tropical in its habitat, whilst silver abounds most in high lad- 
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tudes, or at great altitude*. The most celebratod mines of 
Europe are in Norway and Sweden, aud those of Mexico and 
Peru are in the centre of the chain of the Andes, in the most 
cheerless regions of perpetual snow ; there are mines also 
in the north of Asia, but none have yet boon discovered in 
Africa. The most productive mines in tho world are those 
of South Amorica. 

Is silver ever found in ores? 

Yes ; in this it differs from gold, for though it is some- 
times found pure, it also occurs in various ores ; some more 
and some loss frequently met with. One rather remarkable 
state in which it is found is in amalgamation with mercury, 
and semifluid. Native, or, as it is sometimes called, virgin 
silver, is not only met with in masses, but in largo patches, 
beautifully branching out from the central deposit, or some- 
times extonding into an entangled not llerrora, tho Spanish 
historian, attributes tho discovory of tho silver mines of 
Potosi in Peru to tho fact of an Indian hunter having pulled 
up a shrub, and found its roots entwined with filamonts of 
pure silver, which turned out to bo ramifications from an 
enormous mass of tho metal. Silver is frequently met with 
in lead ore. 

How is silver extracted from its ores f 

Either by tho ordinary process of smelting, or by amal- 
gamation ; this latter process is carried on in South America, 
and also largely in Saxony, the chief advantage being tho 
saving of fuel. When tho ore contains much sulphur, etc., 
it is necessary to soparato it from these before applying tho 
mercury ; this is effected by putting it into a furnace with 
ten per cent, of common salt, which decomposes tho ore ; 
on being cooled, it is reduced to an impalpable powder, and 
is then ready for amalgamation, which is effected in revolving 
barrels. The charge in each barrol consists of ore, mercury, 
iron, and water ; the barrels aro mado to rovolvo for sixtoon 
or eighteen hours, during whioh timo the silver is sot froe, by 
the chemical action of tho iron, from the combination in 
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which it was hold, and then unites with tho mercury ; whilst 
tho sulphate of soda and other soluble matter* resulting from 
tho addition of the salt are dissolved by the water. The 
amalgam is then Altered, and heat being applied, the mercury 
flies off, and the silvor remains. It is afterward subjected to 
cupel lation, like gold. 

Are the jyrecious metals used puret 

Very seldom ; pure gold would not bo hard enough to 
stand any amount of wear; it is therefore alloyed, oven foi 
the gold coinage, with a small portion of either copper 01 
silver, and for trinkets and other small wares the proportion 
of alloy is often much greater. Gold vessels and large oma 
ments are generally of great value ; this is enhanced by 
their being so frequently made from models which are de 
stroyod in the process, and therefore each is nnique. A con 
siderable quantity of gold is employed for gilding, for which 
purpose it is generally used in the form of gold-leaf. 

How is this leaf made t 

A number of small thin plates of gold, about an inch square, 
are laid, two together, betwoen piecos of vellum about four 
times that size, and with twenty thicknesses of the latter on 
tho outside, the whole being enclosed in a parchment en- 
velope ; it is then beaten on a block of marble with a heavy 
hammer, till the gold is spread out to the sizo of tho vellum ; 
the pieces of gold are taken out, cut into four, and replaced 
with a prepared animal membrane between oach, afterward 
known as goldbeaters' skin ; the beating and cutting is re- 
peated several times more, and, when the gold is thin enough, 
it is trimmed up and carefully placed in little books for sale. 
Gold being by far the most malleable metal, is capable, when 
pure, of being beaten into leaves so thin that two hundred 
and eighty-two thousand would be only one inch in thickness. 
In this state it is translucent, transmitting light of a beauti- 
ful green color. 

/* not silver harder than gold? 

Yes; considerably; but it, too, is alloyed with copper for 
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coinage. Large quantities of silver aro used for making 
plate ; by which term we understand spoons, forks, teapots, 
salvers, castors, inkstands, and a great variety of other 
articles, either useful or ornamental, or both ; these may 
be either of solid silver, or, as is very common, of copper 
or steel plated, or covered over, with Xho more prociona 
metal. 

How is this plating performed t . 

The common method of plating on coppor is the follow- 
ing; an ingot of copper being cast, is filed square and 
smooth, and a piece of silver is placed upon it ; the two sur- 
faces being perfectly clean, a little borax is introduced be- 
tween the two metals, they are bound together with iron 
wire, and then heated in a furnace nearly to the melting- 
point ; the small quantity of borax acts as a flux, and thus 
they are fused together. When this is effected, the metals 
are rolled out as thin as required, and this sheet forms the 
basis of every article of whatever shape or form, and how- 
ever it is to be ornamented when finished ; to produce orna- 
ments, leaf silver is stamped in iron dies representing the 
ornaments required, which, when removed from the dies, is 
filled with an alloy of lead and tin. 

Is this what is meant by electro-plating, of which I some' 
times hear ? 

No; electro-plating is a now discovery, and has very 
much superseded the process we have just described, at least 
for the better kinds of plated goods. In electro-plating pure 
silver is precipitated, by the action of a galvanic battery, 
from a solution in which it is held, on to the articles after 
they are formed ; this process possesses many advantages ; 
among the rest may be mentioned, that, instead of copper, a 
hard white metal can be used, which wears much better ; 
the electro-plating also renders the application of embossed 
bordering8 and ornaments more" easy, and they aro more 
capable ? 

Are there any other precious metals? 
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The only one which has any claim to be ranked among 
them is platinum, which resembles them in many of its qual- 
ities; being indestructible as gold, hard as iron, in color 
resembling silver, and extremely ductile and tenacious. Gold 
has been drawn into wire of which 660 feet only weighed a 
grain, and which is 1 -6000th of an inch in diameter, bat 
platinum has been made into a wire of only one-sixth of this 
diameter. Platinum is a metal but recently discovered, not 
having been known earlier than the eighteenth century. 
The principal supply comes from South America, but Russia 
draws large quantities of it from mines in the Ural moun- 
tains. There was a coinage of platinum money in Russia, 
but it is now called in, 

Are tfiere any oilier Metal* f 

Yes ; the ancients are supposed only to have known the 
seven principal ones : gold, silver, copper, iron, lead, tin, and 
mercury ; none were added to the list in the dark ages, but 
in the fifteenth and sixteenth centuries, zinc, antimony, and 
bismuth were discovered; in the eighteenth, platinum, nickel, 
arsenic, cobalt, and manganese, with seven or eight others ; 
and in the present century, some twenty more. 

Are theite new me tain employed in the arU 9 

Antimony, which is very hard, is used as an alloy with 
tin and lead for various purposes where great hardness and 
durability are needed ; thus type-metal, of which are made the 
little letters which must be firm enough to bear the pressure 
of the heavy printing-press, and yet retain all their delicate 
lines sharp and clear, is composed of lead and antimony. 
This metal is also used in medicine, and its oxide in coloring 
glass. 

Bismuth is chiefly remarkable on account at its extreme 
fusibility ; to exhibit which quality, spoons are sometimes 
made of it, which, when put into boiling water, or even very 
hot tea, melt and lose their form. It is used as a flux, and 
with the addition of tin, lead, or copper, it makes solder. 

Nickel is a hard white metal, more nearly resembling silver 



ABOUT METALS. 139 

than tin does; it is chiefly brought from Germany to this 
country, and is much used in the manufacture of German 
silver. It is not, however, abundant, which remark applies to 
all these new metals, cobalt excepted. 

Arsenic is used in many metallic alloys, its various oxides 
are ingredients in different dyes ; it is used as a flux for glass, 
and to produce some kinds of coloring in glass. It is like- 
wise put into some composite candles ; and, though a virulent 
poison in all its forms, is employed as a medicine ; the arsenic 
of commerce is a white oxide of the metal. 

Cobalt, though rarely used in* the metallic form, is invalua- 
ble for the beautiful blue pigment which its oxides afford, and 
which is the only blue color employed in the manufacture of 
china and glass — the color known as Smalt, is glass colored 
with cobalt, and ground to an impalpable powder. One grain 
of cobalt will give a full blue to two hundred and forty grains 
of glass. 

The black oxide of manganese, which is the most common 
form in which this metal is found, is very useful in many 
chemical preparations ; and is employed to give a violet color 
to china and glass, and used by glass-makers to bleach out the 
greenish or yellowish hue glass is sometimes inclined to have. 

/ had no idea these substances were metals, are there any 
more which are useful $ 

Yes ; there are many more, but it jsvould not interest you 
to hear about them all. The beautiful color known as chrome 
yellow is obtained from a brittle white metal, first discovered 
in Siberia, called Chromium; and Cadmium, another of these 
metals, yields another yellow pigment. Then there are Rho- 
dium and Iridium, which have become known at least by 
name, from being applied to making points to the gold pens 
now so much in use : they are well suited for this purpose, 
being hard and not easily affected by the acids contained in 
the ink. Medals have been struck in Palladium, a white 
metal resembling silver ; but the most remarkable of these 
recently discovered metals is Aluminum, which resembles 



140 HISTORY AND MYSTERY OF COMMON THINGS. 

silver, though easily distinguished from it by its greater 
whiteness ; it is also much lighter. The ore of this metal 
is pure clay, a substance with which man has been familial 
for ages without suspecting the treasure it contained; and 
so largo a proportion of the pure metal docs it contain, that 
the richest iron ore is said to be poor in comparison. At 
present, some practical difficulties in the way of cheaply 
reducing it, joined to its novelty, contribute to make it 
scarce ; but when wo consider how widely scattered over the 
face of tho globe, and how abundant clay is, we cannot doubt 
that in timo Aluminum will take its place among tho useful 
metals and even supersede some of tho older ones. 

What is Bronze f 

A compound of copper and tin, which metals appear to 
possess the quality of hardening by combination. Bronze, 
which is tho result of this combination, was known at a very 
early period ; it was extensively used by tho ancients for arms, 
medals, and works of art. Tho ancients considered this 
metal as naturally pure; all their instruments of sacrifico and 
sacred vessels were, therefore, of bronzo. It was sacrod to 
the gods ; tho emperors could not strike coins of bronze with- 
out tho permission of tho Senate. The moderns havo also 
made much use of bronze, especially in vases, statuettes, and 
other works of art ; and also for casts of celebrated antiques. 
In casts, the moulds are mado as the pattern, of plaster and 
brick-dust. Tho parts aro then covered on the inside with a 
coating of clay as thick as tho bronze is intended to be. The 
mould is now closed, and filled on its inside with a nucleus, or 
core, of plaster and brick-dust, mixed with water. Whon 
this is done, tho mould is openod, and the clay carefully re- 
moved. The mould with its core aro then thoroughly dried, 
and tho core secured in its position by bars of bronze, which 
pass into it through tho external part of tho mould. The 
whole is then bound with iron^hoops, and tho melted bronzo 
is poured in through an aperture left for that purpose ; of 
course the bronze fills the same cavity which was occupied bj 
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the clay, and forms a metallic covering to the core. Bronze 
casting was known at an early period ; it reached its perfec- 
tion in Greece about the time of Alexander the Great The 
green hue that distinguishes ancient bronzes is acquired by 
oxidation and the combination with carbonic acid; and the 
moderns, to imitate this effect, sometimes give an artificial 
tint to the surface by washing it with an acid. What is 
called bronzing is an attempt to produce the effect of bronze 
on other metals or substances. A solution of sal-am moniao 
and salt of sorrel in vinegar is used for metals ; for wood, 
plaster figures, etc., a composition of yellow ochre, Prussian- 
blue, and lamp-black, dissolved in glue- water. 



About Leather. 



What %9 Leather $ 

The skins of various kinds of animals prepared by tanning 
and dressing. 

What is meant by Tanning ? 

The conversion of skins into leather by the chemical com- 
bination of the skin with an astringent vegetable principle 
called tannin. Skins simply dried are pervious to water, 
soon become worn with friction, and quickly putrefy when 
moistened. All these evils may be remedied by taking advan- 
tage of the property which skin, in common with other ani- 
mal tissues, possesses of forming a true chemical combination 
with tannin ; and a piece of prepared skin, saturated with 
this astringent principle, becomes hard, insoluble in and 
almost impervious to water, and incapable of putrefaction. 

What material is used for Tanning? 

Oak bark is used in the largest quantity ; it is stripped off 
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the trees when they are cut down In winter or spring, und 
piled up in little stacks to dry. 

]n (hi k hark the only nub* lance which poneemic* the power of 
tanning leather f 

No; other substances also contain tho tannin, and uro 
sometimes used for this purposo ; tho chief of these arc gull* 
nuts ; valonia, or tho acorn-cup* of a spocies of oak growing 
in Asia Minor and tho Moroa; catechu, or Terra Japonica, 
which in tho insinuated juico of tho Acacia catechu, And 
tho Vncaria Gamlnr, both natives of India ; Divi~dipi 9 which 
it tho pod of a leguminous ah rub growing in South America; 
sumach, that is, tho loaves of Rhun corari*, a shrub which 
grown in the south of Kuropo ; cork-tree bArk, not tho sub- 
stance known as cork, but vital inner bark; larch, birch, Ami 
willow bark. The effect may bo produced In a loss degree 
by impregnating tho skin with a solution of Alum; also with 
oil or grease. 

Jfow are the akin* prepared for Tanning* 

The skins and hides (as those of larger animals aro called) 
Are first prepared by washing, and soaking in lime-water, to 
loosen the hair and outer membrane ; for all skins consist of 
two parts — the cutis, or true skin, which is A delicate tissue 
of fibres crossing each other in all directions, and mil of 
little conical pores; and the cuticle or outer coAting, which is 
an insensible horny membrane ; this latter is removed, that 
tho tan may be absorbed on both sides of the leather. After 
they are sufficiently limed, the skins aro stretched singly on 
an arched wooden or stone bench, ono end of which is con- 
siderably raised ; with a two-bundled iron scraper, the hair 
And cuticle are then removed, and tho skins aro slightly 
scraped on the inner side as well. Those intended for soft, 
pliant leathers are soaked in an alkali, after tho liming, in 
order to withdraw nil the lime, which would make them hard 
Atid stiff. 

Jfow in the Tanning effected f 

Tho hides Aro first soakod in a diluted acid, which swell* 
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them and opens their pores to receive the infusion of tan 
more rapidly ; they are then piled in pits with ground tan 
between each skin, the pit being afterward filled with water ; 
the pits are emptied and the hides replaced with fresh bark 
and water about every two or three months ; the time re- 
quired for tanning a hide of ordinary thickness by this means 
is two years. 

What a long time for the skins to be tanning; is there no 
quicker mode f 

Yes ; there have been sundry contrivances by which thd 
time required for the process has been very considerably 
shortened. A strong solution of tan is used, and sometimes 
it is applied warm. The point to be obtained is to get the 
tannin into all the minutest pores of the skin, and this has 
been attempted by exhausting the air, and forcing the liquid 
in by high pressure ; but the effect has been to distend tho 
pores, and to diminish the wet-resisting quality of tho leather. 
Thus none of the modern . processes can be considered im- 
provements on the old slow and tedious mode ; for what is 
gained in time is lost in quality. 

Are all hinds of light and fancy Leathers prepared in this 
same manner ? 

There are three different classes of light fancy leathers : 
those prepared by tanning with sumach, tawed leather, and 
oiled leather. The first is chiefly applied to making morocco, 
the process being carried on in pretty much the same man- 
ner as ordinary tanning, only the skins are sewed up into 
bags and filled with the decoction of sumach. The skins are 
next dyed and afterward softened, which is done by rolling 
them between cylinders, or rubbing them with hard balls, 
one of which has on its surface a number of fine parallel 
grooves, which impart to morocco the grain peculiar to it. 

What is meant by Tawing ? 

Dressing, after the manner of tanning, with a solution of 
mlum and common salt mixed with flour and yolks of eggs, 
this makes the skins very supple, and is the mode most cm- 
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ployed for dressing kid, lamb, and other leathers intended 
for gloves; tawing makes the leather white. The prepara- 
tion with oil alone is applied to those kinds called chamois 
and wash-leather; the skins are cleaned and prepared, steeped 
in fermenting bran-water, and then beaten till dry ; they are 
next saturated with oil and beaten all the time, afterward 
slightly tormented, and lastly rinsed in a weak solution of 
potash to remove the superfluous oil. 

What is Ourrying f 

Currying is the general name given to the various opera* 
tions of dressing leather after the tanning is completed, by 
which the required smoothness, lustre, color, and suppleness 
are imparted. They include beating upon a trellis-work of 
wooden spars; the scraping, cleaning, and shaving down to 
an equal thickness; rubbing the grain or hair side with 
pumice-stone; rubbing it with the pommel y a rectangular 
piece of hard wood, polishing the surface with smooth wood 
or glass; and when designed for the shoemaker, applying to 
it a greasy composition called dabbing or stuffing. 

What is Jiussia Leather? 

A variety of fancy leather made by tanning the skins of 
oxen, calves, sheep and goats, with a warm decootion of wil- 
low bark ; dying them reddish with red sanders-wood ; and 
afterward applying, by a sort of currying process, an empv- 
reumatie oil, prepared by distilling birch-bark, which im- 
parts to this leather its peculiar and agreeable odor, This 
odor renders Russia leather repulsive to insects, and thus 
makes it useful in preserving articles from their ravages. 

What is Patent Leather * 

A leather covered with a coat of elastic japan, which 
gives a surface liko polished glass, impermeable to water; 
and hides prepared in a" more perfectly elastic mode of 
japanning, are called "enamelled leather." 

What is the process of Jajkinntng * 

Japanning is the art of producing a highly varnished sur- 
face on wood, metal, or other hard substances, sometimes o£ 
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one color only, but more commonly figured ami ornamented. 
The process reoeivod \U nainu from Japan, whence articles 
bo varnished first came. In the application of the procoM 
to leather, the material is first stretched on frames or board*, 
and brushed over two or three times with seed-lac varnish 
to form the priming; successive coats of transparent varnish 
are then added ; a hot oven is used to hasten the drying of 
the work ; and when thick enough, the varnish is polished 
by rubbing it with a rag dipped in finely-powdered tripoli, 
or rotten-stone. The process is completed by rubbing the 
surface with oil. When other substances than leather are 
japanned, and the subject is to exhibit a design, the priming 
is covered with a varnish previously mixed with a pigment 
of the tint desired, upon which the objects are painted in 
colors mixed with varnish, alter which coats of varnish are 
applied, and each coat successively dried by artificial heat. 

What is the leather called Shagreen f 

A peculiar kind of leather, formerly much used for the 
covers of watch-cases, mathematical instrument cases, etc. 
It is produced by soaking, scraping, rubbing, softening, salt- 
ing, and dyeing. The unevenness of surface is produced in a 
singular way. The grain side of the skin is strewed with 
the hard round* seeds of the gooso foot (Chmopodium ah 
6am), a felt being laid over these, they are trodden deeply 
into the soft, yielding skin ; and when dried, tho seeds are 
shaken out, leaving the skin in a hard state, covered with 
deep indentations. 
1 



140 HISTORY AND MYSTERY OF COMMON THINGS. 



About Ooal. 



What is this Coal, it looks like a atone, and it teem* $o 
strange that atones should burn f 

• Coal is a curious link between the vegetable and the mineral 
kingdoms ; it is really wood and leaves, and other kindred 
things, which have passed by some mysterious transforma- 
tion into the hard, black, shining inflammable mineral sub- 
stance which we burn. This ohange is one of the most re* 
markable that Geology records. 

What ia meant by Geology f 

Geology is the science which tells us of what our world is 
composed, of tho granite and the marble, the chalk and the 
sand ; how all these varying substances are arranged in lay- 
ers, or strata, as t\\oy are called, and of tho strange and mighty 
changes which have taken place through countless ages, be- 
fore tho world was fitted for the habitation of man, and of 
tho present races of plants and animals. 

Were there, then t different plants and different animals be- 
fore these? 

Yes, theso different strata, nil but the very earliest ones — 
the granite and thoso hard rocks which are thought to have 
been brought to their present crystalline structure by tho 
power of intense heat from below — abound with tho remains 
of plants and animals ; some of them resombling those of our 
day, but tho greater number (juito different, aud showing 
that several creations have come and gone. And in some 
substances, as in that of coal, we can distinctly seo the beau- 
tiful arrangement by which these earlier creations have been 
made subservient to man's use. 

How was this Coal made? 

The process of transformation will perhaps always remain 
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a mystery ; to understand it a little we must go back to the 
time called by geologists the carboniferous period. At this 
period they tell us the earth presented as now a divided sur- 
face of sea and land, though the land had by no means the 
8am e form, neither was it in the same position as now. The 
temperature also must have been much higher than at present; 
for all along the colder regions of the earth flourished dense 
forests, tropical forest*, composed of tree ferns, club mosses, 
and gigantic trees of the coniferous or cone-bearing tribe ; 
suddenly these grand forests must have been submerged, 
either by the sea or some adjacent lake, and then covered 
up with clay or some other stratum, and there, in this air- 
tight prison, subjected to heat and intense pressure, decompo- 
sition went on, while all the gases which would otherwise 
have been thrown off, were kept in by the superincumbent 
clay, and thus what has been called bituminous fermentation 
was produced, by which in the process of long ages, coal was 
formed. 

How can the geologist* know all this about the origin of Coal? 

In the first place, they judge by the position of the coal ; 
to make vou understand this it is needful to describe tho 
successive layers of a coal-field. First, there is a bed of clay 
abounding in a kind of fossils which have been proved to be 
the roots of large trees; then comes the coal, generally so far 
carbonized that it shows no external trace of the plants of 
which it is composed, though when subjected to the micro- 
scope, it shows the internal fibre and tissues, which proves it 
to have been of vegetable origin ; on the top of this lies the 
roof or upper bed, which generally consists of slaty clay, and 
abounds in leaves, trunks, stems, and fruits, often mingled 
With fresh-water mussels, or marine shdlls, and sometimes 
With layers of sand and pebbles, the remains of drifted mate- 
rials ; which shows that water, either fresh or salt, was the 
^.gent by which this vast forest was prostrated and buried. 

Are there none of these trees left standing to show how they 
&rewt 
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Yes ; there are several instance* in which fragments of 
trunk a, as much as eleven or twelve feet high, have been 
found with their branched roots imbedded in the lower day, 
and their trunks standing up through the bed of coal above ; 
some are fully carbouised, while others have evidently been 
hollow troes at the time of their being buried, their interior 
being filled with elay. The most remarkable iusUnoe of 
these trees still standing, which has been hitherto observed, 
is on the southern shore of the Bay of Fundy, in Nova 
Scotia; where the cliffs, which are about two hundred feet 
high, are composed of carboniferous strata, consisting of 
eoal, clay, grit, and shale, in which numerous erect trees are 
seen on the face of the cliff. There are ten rows, one above 
another, indicating repeated subsidences of the land, to as 
to allow of the growth of ten successive forests. 

Then thi* coal -ma king was not all done at once &y torn* 
great deluge t 

By no means ; we sometimes find the three succeaaive 
layers already described, and which represent the soil, the 
forest, ami the rubbish which buried it, repeated some 
thirty or forty times one above another, through a thiekuesa 
of many thousand feet This involves the belief that the 
land through successive ages, after the produce of its first 
forest must have sunk, and then been raised again ; another 
bed of soil fitted to the production of forest trees must have 
accumulated ; another tropical forest must have risen above 
the old one — flourished, arrived at maturity, and been de- 
stroyed like its predecessor, and this must have gone on for 
ages all over the world at once. Truly it is a grand and 
awful consideration ! a beautiful commentary on the decla- 
ration that to the Creator a thousand years are as one day, 
and one day a* a thousand years, 

Wert there no animal* in the time* when the$efort$t$ *er* 
growing t 

There appear to have been very few living creatures then, 
and those only of the lower orders ; a few insects, a few flak 
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and Crustacea are preserved in the drift-bed which coven 
the coal, but there is no trace of the abundant animal life 
by which the priraoval forests of our own day are tenanted. 
Instead of the singing and endloss chirping of birds, the 
chattering of monkeys, and the countless noises of woodland 
animals, the most perfect silence must have reigned, except 
when broken by the whispering of the trees, or the roar of 
the hurricane. 

Where are the chief Coal-Mines t 

America has the largest coal-fields, but the largest number 
of coal-mines, properly speaking, are to be found in England. 
The deposits of coal in the Unitod States are great, embracing 
nearly the entire area of the country from Maine to Florida, 
and from the Alleghanies to the Pacific. Upon the slopes 
of the Alleghanies, by the upheaving of heated mineral masses, 
the bitumen has been expelled, and the coal converted into 
anthracite ; but as the coal-beds pass westward toward the 
Mississippi, the quantity of bitumen in the coal equals that 
found in English sea-coal. 

What kind of a place is a Coal-Mine — will you describe one 
for me f 

Imagine yourself in the north of England, near Newcastle, 
we will say, and that we are going together to see a mine. 
The first sign of the mouth of the pit will be a few sheds and 
large heaps of dust-coal, and there we shall see tho crane and 
pulleys hanging over the shaft, which looks like an immensely 
deep well. We must put on pitmon*s dresses before we can 
descend ; then we must step into the iron tub or bucket, which 
is large enough to hold quite a party at once, and is now 
swinging to and fro at the top of the shaft — in we step, the 
chains rattle and away we go down, but we do not fee) tho 
Motion, only the round hole at the top of the shaft seems to 
4y away upward — in about four minutes we are at the bot- 
tom. Some of these shafts are twelve hundred feet and one 
sixteen hundred feet in depth. Arrived at the bottom, as 

>n at our eyes are used to the dim glimmering light of the 
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oil lump* and pit candle*, we woe a number of paeaage* out 
out of the eoal, aud train* of coal wagon* drawn along iron 
tramway* by homo* or pottle* ; the air of the pit *eom* *o well 
to agree with the*o animal* that they are alway* fat and *leek, 
not appearing to nutter an the men and boy* do, who are meet 
often thin and pale. We mutt each take a candle in our 
hand* and march along the main way, which i* high enough 
for u* to walk upright; *oon wo find a heavy door which U 
placed hero for ventilation, for all mine* are ventilated by 
having two *haft*, which are called the up-cant and down- 
ca»t ; the latter *crve* to feed the large ventilating fttwaeo 
with air which it draw* down, while the former, at the bottom 
of which the furnace i* u*ually *ituated, acta a* chimney and 
carrlc* off the *moko and foul air from the mine. Of cour*e 
the*e *haft* mu*t be *o placed a* that the fro*h air *hall have 
to pa** through all the main pa**agc* before it reache* the 
fttrnaoe, and to regulate the current* of air, door* are placed. 
The*e door* are kept by little boy* called trapper*, who *it 
behind the door and pull it open with a cord ; thene poor 
little follow* *it all day long alone in the dark. Further on 
in the mine we come to boy* and lad* at work who are called 
putter* ; they pu*h or ** put" wagon* loaded with tub* of 
coal* along the le**er pa**agc* where hor*e* cannot work. 
Finally, at the end of the working* we *hall find the hewer*, 
the men who realty cut the coal from it* re*ting-place ; and 
very lahoriou* work it i*, for the *eam of coal U often hard, 
and the confined *pace, and the need of many prop* to Map- 
port the roof, prevent the men front ea*ily wielding their 
•hort, heavy pick* ; they not unfrequently have to work *itting 
or kneeling, or even lying on their back* or aidoa. 

What in th$ f<*rm of a Vtml-pit ywwrally t 

Home of the older coal-pit* are very irregular; but the 
modern practice U, generally, to excavate them in nquare* of 
large area, each nquaro *oparatod from the adjacent one* by 
aolid wall* of coal from forty to fifty yard* thick. You may 
readily understand how the ooai ie worked out by fknoying 



ABOUT COAL, 151 

the ground-plan of each compartment like a window, of which 
the wooden bars represent the galleries cut out, and the glass 
panes represent the pillars left to support the roof; when 
the whole is cleared thus far, they begin cutting away alter- 
nate pillars, and sometimes clear them all away, substituting 
i ood props to prevent the roof from falling in. 

Are there no Coal- Mines in America similar to those you 
iMve described t 

No ; on the Lehigh River, Pennsylvania, there aro coal- 
mines worked like an open quarry on the slopo of a moun- 
tain, rising nine hundred feet above the river. The coal 
b sixty feet thick, and surrounds the quarry in black glisten- 
ing walls, capped by forty feet of yellow sand-stono. Tho 
ooal is convoyed from the quarry by a self-acting railway for 
eight miles down a declivity of over a hundred feet to the 
mile. 

Are there several kinds of Coal f 

Yes, and there are several other substances which appear 
very nearly allied to coal, and to have been formed by a simi- 
lar process. The peat-bogs of Ireland and other countries 
afford us the means of tracing tho process of coal-making 
in various stages. The wood of the submerged trees iu 
many of these bogs has undergone no change beyond that 
of being dyed black from an impregnation of iron ; it is quito 
sound and hard, and can bo used as timber. Among theso 
preserved trees are found the skeletons of deer and swine, 
and sometimes the bodies of the aboriginal inhabitants 
wrapped in skins. The next stage of tho procoss is seen in 
the brown coal, or lignite, as it is called, which is found in 
considerable quantities in Devonshire, England, and on tho 
Continent; this substance is intermediate in quality betweeti 
true coal and peat ; it is generally softer than coal, easily 
chipped or split, and burns to a great quantity of white ash, 
like wood. Jet, that beautiful black substance used for orna- 
ments, is another variety of lignite, very compact and very 
light 



158 HISTORY AND MY*Y«UY OF COMMON TINNO*. 

Fossil wood carhoulxod into a kind of coal, but retaining 
distinctly it* woody teMuro, 

Aw Mm> mo/ *umt?/tWx *wy friph(f#l Mptwtitm* i* tW« 

Yes, there is a noxious gas generated in these mine* Arom 
ilio immense quantity of hituminiaed vegetable matter, which, 
when mingled with a certain amount of common air, Income* 
explosive, and, if tiro or a candle come in contact with it, the 
most frightftil result* ensue; the unfortunate miner* who are 
exposed to Mich an accident are cither suffocated or burnt to 
death, or blown to piece* by the violence of the explosion, 
or, in some eases, they die a more lingering death by star- 
vation, when they an* imprisoned in some distant part of the 
mine by a portion of the roof falling in ami preventing their 
return to the abaft Those accident* are not *o frequent now 
a* they were formerly, the diminution Wing chiefly attribu- 
table to the invention ami u*o of Sir Humphrey Davy** safety* 
lamp, This eminent man noticed that the gas termed by 
the miner* »\/>Vi*m/*iw/»" would not ignite at a flame to reach 
which it had to pass through a small tube; and after many 
experiment* he found that enclosing the flame in a covering 
of wire gauge would answer the same purpose, the smalt 
boles in the gauao representing the tube, and preventing tha 
flame from lighting the tire -damp* These lamps are in many 
mining districts called w Uavys," and where they alone are 
used the danger of explosion hardly exists; but as the light 
they yield is very dim, the men are often tempted to u*o 
open caudle*, This useftd discovery is generally attributed 
to Sir Humphrey Davy, hut has been claimed for several 
other persons, and among the rest for Ocorge Stephenson, 
the first railway engineer, who began life a* a Ihw in a cob 
liery, and who rose through his genius tW mechanics and hi* 
indomitable energy and perseverance* 

What h Atothtwitv ( W/ 

A hard compact variety, of high lustre, differing itaft 
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bituminous coal in containing little or no bitumon, in con- 
sequence of which it burns without a flame. The purer 
specimens consist wholly of carbon. The products of tho 
English coal-mines are almost exclusively bituminous coal, 
while those of the United States, especially the extensive 
coal-fields of Pennsylvania, are anthracite Anthracite coal 
is the result of bituminous coal thoroughly deprived of its 
gases. 

What is Bitumen f 

Inflammable substances of a strong smell, and of different 
consistencies, which aro found in the earth. There are sev- 
eral varieties, some of which are nearly fluid, as naphtha, and 
others cohesive, as maltha, elastic bitumen, or caoutchouc, 
and asphaltum, which latter is so hard that it cannot be 
scratched with a nail. 

What is Cannel Coal f 

A dry, highly bituminous coal, of very close texture, and 
but little lustre. It is obtained in blocks of smooth and per- 
fectly clear surface. It is remarkable for the readiness with 
which it kindles, being lighted at once in tho flame of a lamp, 
and continuing to burn with a clear yellow flame, without 
melting and running down. This property renders it well 
adapted for illumination, and has given it the name of cannel, 
which is the pronunciation of tho word candlo in Lancashire, 
whore the name was first applied. This variety is found in 
Virginia, Ohio, and Kentucky. The well-known Brecken- 
ridge coal is a cannel coal of superior quality, from which 
Breckonridgo oil and Breckonridgo candles aro now exten- 
sively manufactured. 

What is Coke f 

It is an artificial fuel, made by half burning coal in fur- 
nacos called coke ovens ; by this means all the gas containod 
in the coal is driven out, and coke consequently burns with- 
out any blaze, and with hardly any smoke. You will readily 
understand by this description, that one of the results of 
making gas, as already described, is to convert the coal era- 
7* 
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ployed into coke. Coke Is useful in many of the arts where 
a clear steady heat is required without smoke, and many 
steam-engines, as for instance the locomotives which draw 
our railway trains, are mostly supplied with coke as fuel 
Charcoal, which is made by burning wood in close vessels, 
the combustion being suddenly arrested at a certain point, is 
another similar substance, and like coke is very light in pro- 
portion to its bulk ; it is also brittle, and burns with a clear 
red heat, without smoke or flame. The fumes of charcoal 
are very dangerous, and if persons are exposed to them for 
any length of time in a close room, fatal effects are almost 
sure to result ; there is more need of care on this account, 
from the fact that these fumes have no disagreeable smell, 
and only produce gradual sleepiness and faintness, which 
ends in suffocation. Charcoal is one of the most powerful 
antiseptics, by which is meant any substance which prevents 
the commencement or stops the progress of putrefaction. 
From charcoal is derived Lampblack, which is charcoal in a 
state of minute division. It is prepared from pieces of fir- 
wood, which are burned in chambers hung with old sacking, 
upon which the soot collects, and is from time to time scraped 
off. 

What are the use* of charcoal / 

Its uses are innumerable. It is used as a fuel in various 
arts where heat without smoke is required ; by cementation 
with it iron is converted into steel ; it is a constituent in the 
manufacture of gunpowder ; it is the basis of black paint, and 
it is used in the composition of printing-ink; it removes 
offensive odors, arrests putrefaction, and serves many other 
important purposes. 

As a smell-remover or dtodorixtr, charcoal is most effica- 
cious ; its remarkable porosity, and a special affinity it pos- 
sesses for certain strong-smelling and coloring substances, en* 
ables it to absorb gaseous substances in large quantity, and 
condense them in its pores. So powerful is its operation, 
says Prof. Johnston, " that if a tablespooaful of finely pow- 
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dered animal charcoal — or twice as much of wood charcoal— 
bo shaken up with a pint of standing ditch-water, and the 
mixture filtered, the water will pass through light, cloar, and 
with little either of taste or smell. If instead of dirty water, 
we take porter, or port wine, smell, taste, and color will in 
like manner disappear." 



About Medicines, etc. 



What are Camomile Flowers f 

They are the dried blossoms of the Anthemi* *o6i7»*, a 
plaut found in dry pastures. The cultivated plant is. how- 
ever preferred ; the flowers are gathered beforo they are fully 
blown and are dried for use. From their tonic properties 
they were formerly muoh used in fevers, and they have boon 
quaintly termed the cinchona of the ancients. Medical mon 
derive many of their most usoful medicines from plants. In 
some cases it is the bark of a tree ; in others a root, a gum, 
or an oil ; whilst in others the whole plant is made into an 
extract, or otherwise so treated that its medicinal virtue is 
drawn out in a oonoentrated form. Many other common 
plants, beside the camomile, afford useful medicines. 

Will you tell me ttome of them f 

There is the Tuseilago farfaroy or common coltsfoot, a 
plant so often seen by the side of our railways, where the 
soil is clayey. This plant is one of those whose flowers ap- 
pear first, anjd are succeeded by leaves when the season is 
more advanced. These leaves, which are large and thick, 
are boiled down until a strong decoction is obtained. An- 
other is the Conium maculatum, or hemlock, the plant with 
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which Socrates was required by his ungrateful countrymen 
to commit suicide. It is an urn bell ifcrous plant rcserrfbling 
sheep'* parsley, but distinguished from it by its spotted stem, 
from which the specific name is derived ; it is abundant in 
many parts of the country. The next plant I am going to 
mention is one of very different growth, the llyoncyamu* 
niyer, or black henbane : it has a deeply-cut leaf, soft, hairy, 
and of a bluish-green color; the flowers, which are pale buff, 
grow in spikes ; they have a dark eye f and are beautifully 
pencilled with dark veins — the scent of the plant is strong 
and disagreeable. Hemlock and henbane plants are chopped, 
crushed, and boiled down into extracts of narcotic property. 

Ih not JJeatlly Nightufwde also a narcotic f 

Yes f and also a violent poison, as many poor children, when 
they have eaten its berries, supposing them to be some pleas- 
ant wild fruit, have died; its name is Atropa belladonna; it 
is a shrubby plant, from two to three feet in height; its leaves 
are a dull green, and it has a bell-shaped flower of a dusky 
purple hue, and bears a berry which is black when ripe; the 
plant is prepared for use in the same manner as the two last 
mentioned. In addition to the foregoing the common let- 
tuce, and a poisonous species, the Lactam virotia, are also in 
some degree narcotic. 

Are not noma other ptantH useful an medicine* ? 

The root of the common dandelion, Leontodon taraxacum, 
yields a medicinal extract; this plant is allied to the chiceory 
with which coffee is adulterated. Liquorice is also used a* a 
drug, but may be more properly classed with sweetmeats ; it 
is an extract prepared from the roots of the Ulycyrrhiza 
glabra, a leguminous or pod-bearing plant, resembling the 
lucerne with which horses are fed. 

Can you yive any description of the cultivation of IAq~ 
uorice ? 

Small pieces of the root are planted very deeply in rows 
in a rich light soil; at the end of three years the roots aro 
fit for use; liquorice is grown extensively near rontefract. 
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England, and close to its ancient and ruined castle ; whose 
portcullis is still stamped on that preparation of it known 
as "Pomfret Cakes." Liquorice is largely imported from 
Spain, but its flavor is not equal to that grown in England. 

Poppies, too, are used for medicinal purposes, are they not f 

Yes ; poppies are cultivated for the sake of the ripe seed- 
vessel, which, as well as every other part of the plant, except- 
ing the seed, is narcotic. The species so used is the Papaver 
somniferum, already described as yielding opium in foreign 
countries. It has beautiful white petals, tinged with purple at 
their base, and is said to be a native of Asia, but was early 
introduced into Greece, probably for the sake of the seed, 
which was used as food, and which yields an oil when pressed. 
The petals of the common scarlet poppy are collected for 
the sake of the coloring matter they yield. They also are 
slightly narcotic, and are used for making a syrup. 

Is not a kind of Cucumber grown in this country for 
druggists ? 

Yes ; the Momordica elaterium, a native of the south of 
Europe ; it is a perennial plant with trailing stems, bluish- 
green in color, and bears a fruit like a very small cucumber, 
only rough and hairy ; when ripe, this falls off, and from 
the hole left at the footstalk the juice and seeds are pro- 
jected to a considerable distance ; this property has given 
rise to its English name, the Squirting Cucumber, and ap- 
pears to be a contrivance for its self-preservation. Its seeds 
and juice are used when nearly ripe : there is a green sedi- 
ment thrown down after standing, and this when dried is a 
powerful medicine. 

What is Saffron * 

The dried stigma and part of the style of the crocus 
sativus, a beautiful lilac crocus ; the stigmata are of a deep 
orange color, and when in quantities have a peculiar and 
characteristic odor. It is largely imported. 

What a small portion of the plant to use — how is it pre* 
pared t 
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The flowera are gathered early in the morning, Jn 
they are about to open ; they Are then apread on « 1 
and the reqnfaite part taken out. A ma** of there atigi 
Nome inehee in thickneaa, in placed on aheete of paper o 
hair aieve ; other aheete of paper and weighte are phw< 
the top, and the whole ia roaated ever a amall kiln ; 
produce* a cake of aaffron, but that which ia not eo 
pared, hut merely dried in the aun, ia the flneet, and ia < 
hay aaffron. The beautiful meadow aaffron, the Catch 
autumnal*, which adoma onr garden* in the latter pa 
the aummer ia an indigenona plant, and ia alao naed in 1 
elne ; the parta employed for thia pnrpoae are ita bulb i 
and dried, and the aeeda. 

Th»f$ is a mulleins calkd Aloei, in that mad§ /ran 
flantf 

Yea ; it ia the inapiaaated, or dried juice of the plai 
that name growing in the Kaat Indiea, Hoeotra, Cape 0f 
Hope, ttarbadoc*, and Arabia. It ia of an intenaeljr 1 
taate, and ia a very uaeful medicine. There ia an 
article called aloea-wood, which ia not to be eonfo« 
with the drug juat mentioned ; bnt ia, in all probability 
aloca mentioned in the i'aalm*, in connection with fl 
and caaaia; from which, aa well aa from ita being nm 
Nicodemna for embalming th« body of Chrlat, we may 
elude that H had aromatic propertica. 

What then in AltHm^woodf 

It ia the produce of a large foreat tree growing in et 
and tropical eountrica, and appear* to bo the reault of 
eaaed action on aome of the branche* ; the wood of auch 
aa are thna diaeaacd ia wholly valuele**. It la in high r 
for fnmigationa, and aa iucenac in all Hindoo, Mohamm 
and Roman Catholic eonntriea. 

What in thti mtdktv* mfled 11 >rk f 

A powerful tonic medicine flr*t made known to \ 
peana in 1632, by the Jeauita, who found it in Houth Am 
The tree which ia *aid to afford thia bark ia found o\ 
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mountains of Loxa, in the kingdom of Quito ; and on those 
of Santa F$ do Bogota ; growing along tlieir skirts, and on 
the plains under tho fourth degree of north latitudes flower- 
ing from May to September. It ia a spreading tree, rising 
from fifteen to twenty foot high, with a single oreot round 
stem of no great thickness ; and covered with a smooth hark 
externally of a brownish-gray color. Tho leaves of this treo 
are of a beautiral doop-rod oolor in spring, so that tho valu- 
able trees are easily discovered. It whs first called Jesuits* 
bark, because they brought it over to Europe, then Peruvian 
bark, and now Cinchona bark. Quinine, in which form it 
is extensively used, is tho active principle of this bark com- 
bined with sulphuric acid ; which is also in itself a powerful 
tonic* The tree is said to resemble tho cherry-tree in ap- 
pearance, and bears clusters of rod flowers. The botanical 
name of the tree whs derived from that of tho Countess del 
Cinohon, the lady of a Spanish viceroy, who had boon cured 
by it The various forms of the bark are justly considered 
the most valuable tonic and febrimgal medicine we possess; 
they are classed under three heads — pale, yellow, and red 
barks. The erowm bark, as the highest price is termed, is of 
a pale, yellowish red. 

Tho manner of collecting the Cinchona bark is thus de- 
scribed : 44 The bark is out by the natives in September, Oc- 
tober, and November, during which time alono the weather 
is free from rain. Tho trees are felled close to the roots, 
sparing those which appear too young, as the bark is of no 
value until the tree has attained maturity. The bark is 
then out lengthwise, and in a few days afterward the bark 
is removed in strips as broad as possible. Its value now de- 
pends on tho celerity with which it is dried ; in the dense 
forests this process oannot bo hastened, and therefore the 
bundles of green bark are dispatched with all speed to tho 
nearest inhabited place, where they are exposed to the action 
of the sun. 

WhatuMubarb! 
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The root of the Rheum, or rhubarb plant ; aeveral species 
are mi p pound to furnish the drug, and it is not accurately 
known from which of them each variety in derived ; it ia 
brought to thin country under the names of Russian, Turkey, 
and Chinese rhubarb. All that is called by the first two 
nauics is reported to grow on the declivities of a chain of 
mountain* in Tartary, extending from the Chinese town 
Bi-ning to the lake Ko-ko Nor, near Thibet. The noil ia 
light and untidy, and the rhubarb is said to grow bent in the 
shade, and on the southern side of the range. 

How in Hhuhart) prepared for the market f 

In Tartary, the root* are taken up twice in the year, in 
spring and autumn, the body of the root is divided trans- 
versely into pieces of moderate size, which are dried for 
several days ; a hole is then bored through each piece, by 
which it is hung up to finish drying. Part of this rhubarb 
is conveyed through Natolia to Turkey, and thence obtains 
the name of Turkey rhubarb, the rest goes to liussia, and is 
named after that country. In China, the roots are not «rltig 
up till winter, and after being cut into slices, are dried on 
stone slabs, with a fire underneath them, and afterward 
hung up, and exposed to the greatest heat of the sun. 

Whit fthruhn produce Senna f 

Various species of Cassia; they are annual plants, natives 
of Upper JCgypt, (>entral Africa, and India. The best kind 
of senna is the dried leaf of the Cannta acutifolia, some of 
which is called Tripoli senna. This species grows about two 
feet high and bears a yellow flower ; the seed is contained in 
a legume. 

What in Ipecacuanha f 

The root of a creeping perennial plant, the CephaHlin Ipe- 
cacuanha, which grows in moist, shady places in the forests 
of Brazil, and various other parts of the Mouth American con- 
tinent. It is a very valuable medicine, and has probably been 
used as such in its native country from time immemorial, but 
it was first brought to Kuropo about the time of Louis XI V, 
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by a French merchant. Its name is said to be derived from 
epiy the Indian word for root, and Cacuanka the place whore 
it grew most abundantly. 

What is Sarsapprilla ? 

This also is the root of a plant ; Smilax aarsaparilla^ and 
there are several other species which possess the medicinal 
quality ; Officinalis^ Medica^ etc. It grows in America and 
in the West Indies : it comes and looks like bundles of long 
slender twigs, covered with a brown or reddish wrinkled 
bark ; it is in this bark that the medicinal quality resides. 
It is usually taken in the form of a decoction ; the prepared 
sarsaparilla which you have seen in bottles, looking almost 
like treacle, is a very strong decoction of the drug boiled 
down with various other things. 

What is Camphor ? 

A white crystalline substance, not exactly brittle, though 
it crumbles easily; it has a strong refreshing smell and warm 
acrid taste ; it is so light as to swim on water ; it burns readily 
with a bright white flame ; so extremely volatile is it, that it 
entirely evaporates if left exposed to the air, and no trace re- 
mains of its having been there. This property gave rise to an 
amusing incident in a chemist's shop, where a little boy came 
in and said his mother sent him for " two-pen'orth of nothing;" 
he could give no clearer account of what was wanted, and 
after thinking, the chemist's assistant sent camphor, which 
answered the description more nearly than any thing else, as 
it would be nothing in due time if left alone, and it proved 
to be the article intended ! 

How is Camphor obtained*? 

It is the result of evaporating an essential oil found in two 
different trees, the Cinnamomum camphora, which grows in 
China and Japan, and the Dipterocarpus camphora, of Su- 
matra and Borneo : from these two trees it is obtained in 
very different manners. In the Cinnamomum it exists in 
root and branch, stems and leaves, and consequently these 
are chopped small and put into earthen vessels, which are 
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hoatod ; thorn* vow*))* aro oovorod with hoods, and rloe utraw 
in |»ln%*^tl in thoin; ttit) oainphor U \olatili*od, and ri»w»; it 
oondouaon mi tho »traw, tvoiu whioh it U afterward o) oared. 
It o\intn iii tho trunk ut' tho other tree, the lhj>li?rmmr}m* % in a 
solid form, and in ohtaiuod l»v out ting tht» trim down ami n|iUt* 
tiu^ it upon it in found iu pioooa fvom oho tit two feet long 
and about an thiok tut a tuau'n hiiii i and a tuoderate-aUod tree 
will yield al»out ton pound* of oautphor, a Urge one perhaps. 
twioo that tjiiHiititv. Thin kiiul in uiuoh more highly eateemad 
than tho other, m» tlmt in Japan two hundred pound* uf uativa 
camphor are tallied at one pound of the Horueau. 

Thin unoful niodieino, whioh i« a deadly poiaon, in a peculiar 
mineral nulmtauoo, cxiatiug in aoa- water, aoa-wenda, apougea, 
and many marine product ioitb, a& al&o in many minora! water*. 
It in obtained hy digoatiug apougo or mm wood in water ami 
oryatalluiug tho liquid, thou miving it with aulphurio aoidand 
Maok oxide of maugaitoao and di&tilliug tho compound; th« 
iodiuo lit on in beautiful v inlet eolorod \apor, whioh coudeuftttl 
into brilliant hlaokinh aoa Ion. Itn nanio ia derived tVom tka 
Urook, and aiguitloa a vi\*t?t tv/o*\ 
U'Anf i* <Wo*' (hi f 

Tho prod u oo of' tho Mood of tho h'titnus (VmmMJHtf, or PttlitUI 
( % hnst* t a tree whioh aoiuotimoa attaiiia tho height of thirty 
foot, and in cold oliiuaton hooomoa an annual plant J it growa 
in tlrouoo, tho Kant and Wont Indiea, South America ami 
AtYioa, almi on tho rook \^( i Jihrallar. Tho muni la enoluatxl 
in a rough, apiny nut; thin burnta whou ripe, and ox pel* ifta 
throo aooda. Tito nil wan formerly procured by Udliug them 
in water, hut U now ohtaiuod by pronnuro; they yield hy thin 
operation one-fourth of thoir weight in oil. 

H'Auf in (\hl livrr (hi f //<»«' ts it f*nwmrt%l f 

t'odlivor oil, an its name iudhaton, in dorivod from tho 
li\or of tho rod. It in u*od o\touni>olv aa a roiuoilial ago lit* 
iiioro oitpooiallv for pulmonary ooiuplaiutn; ** ltd prinoi|iaJ 
vaiuo nooiun to doptuid upon iU nutritivo ipialitioa anil tho 
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tire powers of a portion of pepsin, or biliary matter, 
which is always present, and which may be detected by the 
application of a drop of concentrated sulphuric acid, when, 
if the oil be really cod -liver oil, a beautiful purple color will 
be immediately produced." The number of codfish captured 
is incalculable. The cod-fishers in opening the fishes to salt 
and dry them, carefully preserve the livers, for which an extra 
boat is usually in attendance ; they are then taken en shore, 
and piled up in immense masses, exposed to the sun. The 
heat soon makes the oil run from the livers in considerable 
abundance, and for a short time is very clear, and of a light 
straw-color — this is the first quality and is kept by itself. As 
the livers begin to decompose, however, they give a darker 
color to the oil, and several qualities arc obtained. 

/* any other oil used in medicine f 

Yes, Croton oil, which is an extremely powerful oil expressed 
from the seeds of the Croton tiglium, a native of the Mo- 
lucca Isles and the Indian peninsula. It has a woody stem* 
and a soft blackish bark ; the seeds are oblong and about the 
size of a coffee-bean. The oil when rubbed on the akin is 
extremely irritating and has a somewhat similar effect to a 
blister. 

What are real Blisters made off 

They owe their irritating qualities to a kind of fly. Thia 
insect, the Cantharis vesicatoria, is common on various kinds 
of trees in Spain, Italy, and the south of France, and indeed 
to some extent all over Europe. Those used in this country 
are chiefly brought from Astrachan, and possess the irritating 
quality in a high degree. The insect is about two-thirds of 
an inch in length, and of a green -and -gold shining color, 
with long flexible wing-sheaths covering brown transparent 
wings. Cantharides are procured by smoking brimstone 
under the trees on which they are found, and then catching 
them on a cloth underneath, or they are simply shaken off, 
killed by the steam of boiling vinegar and afterward dried. 

What is Qumt 
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Gum, or Gum-Arabio ah it in called, is a cleAr sticky sub- 
stance, which exude* from one or two species of Acacia grow- 
ing in Arabia, also in Senegal, and some other parts of North 
Africa. The trees have a hard, withered aspect, with crooked 
stems and branches ; the secretion of gum appears to bo tho 
effect of disease, as tho greatest quantity is obtained from tho 
sickliest trees, and during the hottest summers. It is quite 
liquid when it first exudes, but hardens by exposure to tho 
Air, and this without losing its transparency. It is gathered 
in July or August, when the weather is hot and parching. 
When stowed away it has a faint smell, it is also heard to 
crack spontaneously for many weeks after it is gathered. 
Gum is useful in medicino, as well as tho arts, and its adhe- 
sive quality and ready use have made it almost ono of the 
necessaries of domestic life. 

What is meant by Gums and Resins 9 

Gums are vegetable exudations, generally clear and hard 
in their dry state, and sticky when dissolved in water. Resins 
are solid inflammablo substances, also obtained by exudation 
from trees and plants ; they are not soluble in water, but 
generally in spirits and in oil ; there is nn intermediate class 
called gum-resins, which are mostly obtained by wounding 
the trees which yield them ; they nro not quite soluble in 
either water or spirits, and do not burn so readily as resins, 
theso latter being among tho most inflammablo substancos 
known. 

Are there many Gums and Resins f 

Tho throe species of gum most known are gum-arabic, 
already described, gum-Senegal, and gum-tragacanth. Gum- 
Senegal is t as its name conveys, obtained from Senegal, on tho 
coast of Africa ; thoro are two kinds of it, the rod and tho 
white, obtained from two different species of tho Acacia 
gumnifcra. Tt is. found in larger and darker masses than gum- 
arabic, and is more sticky and tenacious ; it is tho kind chiefly 
used by calico printers. Gum-tragaoanth, or gum-dragon, 
is white and opaque, and occurs in thin semicircular pieces. 
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looking not unlike the paring of a horse's hoof; this kind 
is also more adhesive than gum-arabic, but resembles paste. 
Of resins and gum-resins there are a great many more, some 
well known and much used, and others seldom hoard of; 
turpentine is probably the most familiar to you. 

Tell me about Turpentine ; where did we get it from, and 
how f 

It is a resinous juice which oxudos from the Scotch fir, 
Pinus sylvestris; it has a strong smell and bitter, disagree- 
able taste. It is collected in large quantities from tho pine 
forests;- the bark of the tree is wounded in March, when the 
sap begins to rise, and the turpentine continues to flow till 
October ; it drips into a receptacle prepared at the foot of 
the tree, from which it is collected, and is afterward purified 
by setting it to liquefy in the heat of the sun ; the barrels 
are perforated at the bottom, and it filters through. Tho 
trees do not produce turpentine until thoy are about forty 
years old, and those which are most oxposed to the sun's rays 
yield the most 

Is there only one kind of Turpentine f 

There are several beside the common : Venice turpentine, 
which is tho produce of tho larch, Pinus larix y and the best 
of which comes from the south of France ; Canada balsam, 
which is obtained from the Pinus balsamea, a troe growing 
in the cold countries of North America ; and China or Cyprus 
turpentine, which is brought from the north of Africa, the 
south of Europe, and adjacent islands ; the tree which yields 
this kind is not a Pinus but the Pistachia terebinthus. All 
these turpentines, on being distilled, yield an essential oil, 
which is what is commonly called spirit of turpentine, not 
from its bearing any resemblance to spirits, but from both 
being the product of distillation. After the oil of turpentino 
has been obtained, a residuum is left, hard, brownish, and 
brittle ; highly inflammable, easily melted, but insoluble in 
water, though readily uniting with oils ; this is the rosin of 
commerce. 
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Will you tell me the names of tome of the other /brim 
and Gam-renin* f 

jlalm, or balsam of Gilead, myrrh, frankluocnse, benxoin, 
or gum-Uenjamin, tacamahac, elemi, mastic, copal, sandarach, 
guaiacum, dragon's blood, and gamboge. Of these, oopal 
and mastic are used In the composition of varnish, that made 
from the former being beautifully clear and hard ; guaiaoum 
and some others are given ai medieinei. Gum-aandarach 
when reduced to a tine powder is called )mmoe % and used to 
be much employed to prevent ink from running, where an 
erasure had been made on the paper. Other powders have 
also been called pounce, which are used by embroiderers to 
dust throng}) holes pricked in a pattern, and thus tranafer it 
to the cloth below ; this kind is often made of charcoal, Ac, 

Whati* Balm of Qilmd f 

H is a renin obtained from the Amyri* Qilmden*%* % a tree 
which appears to have been originally a native of Abyssinia, 
but to have been transplanted to Judea seventeen hundred 
years before Ohrist. It was held in high repute among the 
Jews as an almost unfailing cure for most diseases (a faith 
which the Arabs still hold), and this caused it to bo an im- 
portant article of export, even so long ago as the palmy days 
of the Israelites. 

What in Myrrh f 

A gum-resin obtained from a tree growing in Arabia Felix. 
The myrrh exudes spontaneously, first in an oily state; it 
then thickens, and tVom a yellowish white assumes a golden 
hue, and becomes hard and red when dry. It was esteemed 
of great value in olden times, even so much so as to be 
classed with gold and IVaukincense, in the ottering whlob the 
wise men of the emit brought to the infant Saviour. 

What in fihtitH'iiHU'HM f 

The substance now known by this name is a gum obtained 
in the form of tear* from the spruce, tUnun ahie# % and some 
other species of II r- trees; but it is rather doubtful if the 
frankincense so often named in Scripture was tht a*wc 
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article. All that is clearly known about this latter is, that 
it was a costly and fragrant resin, used as an ingredient in 
the incense burnt in the Jewish temple, and generally as a 
perfume ; that it was procured from the Arab merchants, 
who obtained it from the shores of Africa, or possibly from 
India. Frankincenso is often called olibanum, or thus. 

What is Benzoin f 

Benzoin, or gum-Benjamin, is a vory expensive and valu- 
able article, obtained from a tree called the Styrax benzoin, 
which grows in Sumatra and Borneo ; it is principally em- 
ployed as incense, and is equally desired for this purpose by 
Catholics, Hindoos, Mohammedans, and Chinese ; it is also 
sometimes smoked with tobacco and other narcotics by oast- 
em princes. 

What is Dragonsbloodf 

It is a peculiar resinous coloring matter used very much 
in staining woods, and in coloring varnishes ; it was formerly 
employed as a medicine, but is now gone out of use for that 
purpose. It is obtainod principally from the Calamus-palm, 
which grows in Hindostan, Cochin China, the Mollucca Isl- 
ands, etc. The ripe fruits of this palm are covered with the 
dragonsblood, which is collected and sent to Europe, wrap- 
ped in sheaths ; it is either in tears, grains, or rods. Dragons- 
blood is also obtained by wounding the stem of the Dracama 
draco, and the Pterocarpus draco — from this source it is ob- 
tained in large masses. It is usually sold in fine powder, 
and, as it readily dissolvos in spirit, forms a convenient and 
useful coloring material. 

You say Gamboge is a Oum Resin ; do you mean the same 
kind as that used as paint f 

Yes ; it is the resinous juice obtained from a tree growing 
in Cambodia, China, and Siain, from tho former of which 
couutries it derives its name. Tho loaves and young stems 
are bruised, and from them flows a thick yellow juice, which 
is received into cocoa-nut shells, or small earthen vessels, and 
allowed to evaporate till it becomes quite hard ; it then breaks 
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with a bright vitreous fracture. It has no smell and little 
taste, but is extremely unwholesome, aud, taken in large por- 
tions, /ufti/. It is used iu medicine, but its greatest use is as 
a pigment. 

What is Asafwtida / 

A gum resiu of an exceedingly strong and disagreeable 
odor, obtained bv incisious into the roots of the IVrmfa «*»• 
fattida, a plant found abundantly in Persia. It is used foe 
many medfeal purposes ; it is antispasmodic and stimulant, 
and ranks high as a remedial agent for flatulence, and indi 
gestion. 

What is Cream of Tartar f 

A compound of potash with tartaric acid. In its impure 
state, iu which it forms a gray or brown concretion, it k 
known by the name of argol or wiue-stone, and is termed 
inside of the casks in which new wine is kept. The colored, 
impure, crude tartar is purified and dissolved, and the solu- 
tion gradually evaporated ; in this process crusts form on the 
surface of the solution, which are successively skimmed off; 
hence the name of " cream of tartar." 

What is Strychnine / 

The extract of a plant found principally in the tropical 
parts of Asia and America. Strttchnos hhx vomica is a native 
of Malabar, Ceylon, Coromandel, and other parts of India, 
growing in sandy places, and attaining the siie of a tree, but 
short, crooked, and sometimes twelve feet in circumference. 
The fruit is about the siae of a St. Michael's orange, with a 
bitter astringent pulp, and containing from three to five seeds. 
The pulp may be eaten, but the seeds are poisonous. There 
are other varieties of the order from which strychnia is de- 
rived, the Upas titute,* climbing shrub of Java, being prob- 
ablv the most poisonous species of the genus. 

What is Tar? 

A thick, black, oily "substance obtained from the roots and 
branches of fir-trees, by burning them in a close heat It is 
prepared in the following manner : a conical oaritj it made 
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in the aide of a bank or hill, an iron pan ia fixed at the hot- 
torn of the hole, which haa a apout projecting through the 
aide of the bank}, the root* and billeta of pine-wood are 
then ataoked very closely into the hole, and a covering ot 
turf put over them, which ia beaten with mallet* to preaa it 
down, and make it aa air-tight aa possible. The pile ia then 
kindled, and burna with a alow amothered combustion, which 
convert* the wood into charcoal, the tar flowing out through 
the iron apout into barrel* aet to receive it ; these barrela, aa 
aoon aa they are filled, are bunged, and are ready for ex- 
portation, Pitoh ia obtained by boiling tar until it ia quite 
dry ; both are much uaed in ship-building, and for preserving 
wood-work, ropea, nets, and similar thinga from wet and 
decay, 

Wha$ $4 Awk*rt 

Amber ia the resinous exudation of an extinct apeciea of 
ooniferoua trees, formerly existing in great abundance in the 
northern hemisphere, and now washed or dredged up on the 
ahorea of the Baltio ; it ia found, but in leaa abundanoe, on 
the English ooaat With it are sometimes found pieces of 
lignite, and the amber itself frequently encloses small in sec to 
and other organic aubatancea. The outaide of the amber ia 
often marked with the impreaaion of branches and bark, and 
the inside in one inatanoe present* the corolla of an unknown 
flower, 
8 
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About Woodw, 



Where do we get the Mahogany of which the parlor table 
it made f 

The bout oomos from Cuba unci is culled Spanish mahogany; 
bat tho principal supply is from Honduras and some of tho 
adjacent countries ; it is tho wood of a vory large and rang* 
niflcont forost tree, tho Smietenia mahogani, which grows 
abundantly in tho undisturbed forost of this part of America. 
This troo is remarkably elegant in its growth, and attaining 
so enormous a size both in height and spread ot branches, is 
really a vary striking object. It is usual for a party of the 
wood-cutters, to tho number of about forty or fifty, to sot off 
for tho forest about the end of August; they mostly sond a 
spy before them in the earlier part of tho year to choose a 
locality fitted for their labor, and ho conducts them at once 
to the spot. Having felled as many trees as they expect to 
bo able to transport, they then set diligently to work to make 
roads to the nearest available river, cutting through forests, 
bridging rivers, etc. This work goes on till about March. 
Tho dry season then sets in, and the work of removal is begun; 
trucks being used for this purpose drawn by seven pairs of 
oxen, and attended by two drivers. Onoo arrivod at tho 
rivors, tho logs of mahogany need no further care but that 
of seeing them safoly through tho rapids; and when they 
roach tho coast they are stowed away in tho holds of vessels, 
tho spaces being filled up with cocoa-nut*, 

Wtte there no hfuhogamj utcd before (he dieeovery of 
America f 

No; before that time oak and walnut wore the woods 
most used to supply tho place mahogany now fills. Sir Wal- 
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ter Raleigh is said to have been the first person who used 
this wood, and he employed it to repair his ships at Trinidad. 
The captain of a West Indiaman afterward brought some of 
it over as a present to his brother, who tried to uso it in 
building, but the workmen grumbling that it was too hard, 
he had some made into a candle-box, which was so much ad- 
mired for the beauty of its markings and color, that one or 
two articles of fancy furniture were made of it for persons of 
distinction, and thus it became fashionable at first; more 
was imported, and it has of latter years been very common. 

What is Rosewood f 

A Brazilian wood, very hard ; the color consists of dark 
zones on a reddish-brown ground. It is a richer and more 
costly wood than mahogany. 

What is Satin-wood f 

A species, Chloroxylon swietenia, a native of the East Indies; 
the wood is of a light yellow color, and is denominated satin- 
wood from its silky aspect ; it is remarkably close-grained, 
heavy and durable. 

Tell me about Oak and Walnut wood — where do they 
growf 

They are natives of this country. The oak, Quercus ro- 
6wr, is the finest timber tree of this country, growing slowly, 
but to a great size, and sending out large and rugged arms ; 
the wood of this tree is employed for ship-building on ac- 
count of its durability when exposed to wet, and its unwilling- 
ness to crack ; it is used for machinery, whore great strength 
is required, and also for many household articles. In former 
times, when oak was not so scarce as it is at present, floors, 
staircases, &c, used to be made of it. Black walnut has be- 
come a fashionable wood for cabinet-makers' work ; it is very 
richly and beautifully voined, and is appreciated for the rich- 
ness of effect its dark tints produce. 

Will you tell me what some of the other woods are used for ? 

The wood of the chestnut, Fagus castanea, is considered 
next in value to the oak for all those purposes which require 
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great durability. The beech, Fagu* itylvatica, is a light, 
brittle wood, easily wrought, and chiefly used by turners and 
cabinet-makers for articles not requiring muoh strength ; and 
this may be said of most of the poplar tribe, whose timber Is 
of little value. The wood of the elm, Ultnu* campestru, b 
hard, tough, and durable, bearing well to be kept constantly 
wot, and is much used for boats and mill-wheels, as well as 
for the strong parts of wagons, gates, etc. The ash, Fraxi- 
nun exceUior, too, is very useful for these latter purposes and 
for all sorts of farming implements and dairy utensils, it is 
also frequently cut when young for poles, for whioh it is well 
suited, being very tough. Maple, Acer campe$tr^ is chiefly 
known as a fanoy wood, used by the tumor and the cabinet- 
maker ; it is curiously spotted and marked. Cedar is a wood 
of a brownish-red color; has a well-known agreeable odor, 
and is very durable, being unattaokablo by insects. It is soft, 
of a uniform texture, and light 

What i$ Dml f 

The wood of different species of the fir tribe; it is cheap, 
light, and easily worked, it splits roadily however, and is not 
very durable ; it is also highly inflammable. 

What i* Box-wood t 

A very hard, smooth, compact, fine-grained wood, of a palo 
yellow color; it is used for fine carving, for turnery, for 
making combs, flutos, shuttles, mathematical rulers, and is 
the wood of which aro mado the blocks on whioh are cnt tho 
innumerable wood-engravings which adorn and illustrate our 
books and newspapers ; it is brought from the Levant 

What it Ebony t 

It is a hard, black wood, brought principally from Mada- 
gascar, tho Mauritius, Ceylon, and othor parts of tho east ; it 
is very heavy and durable, and will take a very fine polish ; it 
is too costly to be used except in comparatively small quan- 
tities, but is much estocmod for inlaid work as well as for the 
manufacture of various small articles. The ebony-troe is 
called Dioipyrxa $b$niu$. 
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What it Sandalwood f 

Sandal-wood, or Red Sanderi-wood, is a wood of tho 
Pteroearpus santalinus, a tree which grows in Ceylon and on 
the coast of Coromandel. When the tree becomes old, 
the harder central wood acquires a yellow color and great 
fragrance, while the softer exterior wood remains white and 
possesses no fragranoe. It is the yellow wood only which 
h esteemed for its perfume, and from which boxes and cabi- 
nets are made. A coloring matter is obtained from the 
wood called santaline, which is much used by the dyers. 

What iff Corky and where doe* it come from f 

Cork is the soft, spongy external bark of a species of oak- 
tree, which grows abundantly in Spain, Portugal, etc It is 
not the living bark which is collected for cork, but that 
which is dead, and which, no longer growing with the tree, 
is pushed off by the rapid growth of the inner bark, and 
forms loose layers such as those we often see. The cork- 
tree is the only European tree which produces so thick and 
spongy a bark. 

What is Brazil-wood ? 

A valuable wood imported from South America; the trees 
are large, with repeatedly pinnated leaves, showy yellow 
flowers, and long richly-colored stamens. It is used for the 
preparation of a red dye. The color given to silks known 
as false crimson, is by means of Brazil-wood. The silk is 
boiled with twenty parts of soap, rinsed, and passed through 
a bath charged with this wood. 

In cabinet-making, what is Buhl ? 

Inlaying is a mode of ornamenting furniture, by which a 
peculiar richness and gayety is obtained. When the inlay- 
ing is done with various kinds of wood, it is called mat' 
quetry, but when inlaid with brass or tortoise-shell, it is called 
buhl. This latter process is said to be named after a German, 
who first invented it The ornamentation of buhl is com- 
plicated ; ebony, or some dark wood is usually the material 
ipon which the inlaying is effected. When tortoise-shell 
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is used, it is commonly laid upon a red ground, which shows 
through the transparent part of the shell* Brass patterns 
are let into a ground of tortoise-shell ; and sometimes tor- 
toise-shell is inlaid with the brass* 

Marquetry is very ancient Formerly, it was only executed 
in black and white; and it is stated that the first to use a 
variety of colors was John of Verona, who was contemporary 
with Raphael. The art was a favorite among the French of 
the seventeenth century* Marquetry is not confined to sim- 
ple forms ; fruits and flowers have been successfully repre- 
sented by its aid, the woods being stained for the various 
tints required. 

How are the curved forms in cabinet-work obtained* 

They are sometimes cut out of the solid wood, but this 
is exceedingly expensive when the wood is of a rare kind. 
Another mode is, to soften the wood by steam, then bending 
it to the desired shape, and permanently retaining it there 
by drying. The method is more practised in Russia than 
with us, where it has been applied even to working cart- 
wheels. 

How are woods stained for inlaying ? 

A red stain is produced by an infusion of Brasil-wood im- 
pregnated with pearl-ash ; pink, is secured by a solution of 
the Brasil-wood stain; a yellow stain is made with the 
tincture of turmeric; blue is obtained by indigo; green, by 
verdigris dissolved in vinegar ; and purple, by a combination 
of logwood and Brasil-wood. 

What is Bamboo t 

A cane that grows in China, and very extensively used for 
a vast variety of purposes— for all kinds of furniture; for sails, 
cables, rigging; for carts, wheelbarrows, fences, sacks to hold 
grain, various utensils, baskets, etc The young shoots are 
even used for food ; its fibres serve for wicks to candles, and 
it is also twisted into cordage, and manufactured into paper* 
It is one of the most common plants of the country, attaining 
a height often of forty feet, with a stem perfectly straight, 
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hollow, and jointed, and covored with a thin hard coat which 
appears like a varnish. Furnituro made of it is light, strong, 
and portable, and is usually so made as to fold up into 
compact shapes. The ratan, of which the seats of cane 
chairs are made, is a small sort of cane brought from China 
and Japan. It is exceedingly tough ; in China it it twisted 
into cables. 
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What is a Diamond f 

It is a gem or precious stone ; pure, clear, and white, so 
brilliantly reflecting the light, that it shines and sparkles in 
an almost dark room. It is the hardest substance known, 
and can only be cut, shaped and polished by means of its 
own dust, which is also the best material for polishing all 
hard, impracticable stones. 

Where are Diamonds found* 

They were formerly brought from the celebrated mine or 
mines of Golconda, in India, but these are said to be nearly 
exhausted. Some of the larger islands of the Indian Archi- 
pelago have yielded valuable diamonds, but the greater num- 
ber now come from the Brasils, in South Amorica. These 
gems are frequently found in beds of torrents, by which they 
have been dislodged and convoyed away. Diamonds are gen- 
erally small, and aro henoe considered of value in proportion 
to their $&f, as well as thoir clearness, some very largo onos 
being reputed to be worth incrodiblo sums of money. Tho 
largest and most valuablo diamond now known is the Koh-i- 
noor, or Mountaiu of Light, belonging to Victoria; it came 
from India, having formerly belonged to Runjoot Singh. It 
was exhibited at the Great Exhibition in 18*1. 
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Are Diamonds found all bright and glittering as you de> 
$crif>e them? 

No, thoy aro covered over with a thin crust, which, how- 
over, is readily removed ; they are then found to bo octahe- 
dral crystals. 

Are all Diamonds always white f 

No, the white ones are the most valuable, but there are 
others which aro much admired ; these are rose-colored, blue, 
or oven black ; light-colored ones, and those which are even 
in the least degroo deficient in transparency, are of less value. 
This gives rise to the terms used in speaking of the quality 
of these stones — the finest aro called diamonds M of the first 
water,** while inferior ones aro said to be of the second water, 
or tho third water. 

Are these colored diamonds what are meant by rose dia- 
mondS) which I sometimes hear spoken off 

No, that term refors to the shape into which they are cat 
A roso diamond has one side flat, and the other raised and 
cut into a number of flat faces, called facets; a brilliant is 
much thicker in proportion, and has both sides raised. Now 
tell mo, if you can, to what tho diamond is most nearly al- 
lied? 

/ cannot guess ; to some beautiful mineral which I do not 
know perhaps. 

No, you know it very well, for it is none other than coal — 
black, dull, opaque coal, which is the nearest relation tho dia- 
mond has in the mineral kingdom. The learned have discov- 
ered that the diamond consists of pure carbon, and charcoal it 
pure carbon also fy ho only known difference being that one it 
crystallised and tiW r *ther not The true nature of the dia- 
mond was demonsftcatnj by the following experiment A 
diamond was oncloselK * a cavity made in a piece of soft 
iron, a stopper of the* 8 flho metal was driven into h\ and 
the mass was put into lo'rruciblo, and this into another, the 
•pace between them boift^ filled with sand. Tho whole waa 
then subjected to an intemto heat When examined, the dia- 
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mond bad disappeared, but tbe iron with wbicb ft bad been 
in contact was changed into steel. Steel is a compound of 
iron and carbon ; as there was no source from which the 
carbon could have been derived, the conclusion was unavoid- 
able that the diamond was pure carbon. Other and various 
experiments establish this Fact beyond doubt, extraordinary 
as it may appear. 

Tell me the names of some other Gems, will you f I know 
there are some more. 

Yes; there are the emerald, ruby, turquoise, amethyst, 
topaz, garnet, onyx, sapphire, opal ; and agate, jasper, and 
cornelian, though they do not rank among goms, are often 
used for ornament 

/ know the Emerald is green, where does it come from ? 

The finest emeralds come from Peru, and other parts of 
South America, though they are sometimes brought from 
the east. They are of a beautiful clear-green color, some 
very dark, others paler, and are much valued and used for 
ornamental jewelry. The Queen of Spain's emeralds wero 
among the most beautiful jewels shown at the Great London 
Exhibition. Rubies are very striking gems, being, when of 
the finest sort, of a beautiful dark-red color, and very clear ; 
they are not, however, often of large size, and are hot so hard 
as many other gems — the emerald for instance. There is an 
inferior kind, of a pale-rose- color, which are brought from 
Balachan, in Turkey. 

The sapphire is generally called a blue gem, and that is 
the color intended when people talk of a u sapphire hue," but 
it varies so much in color that there are sapphires which re- 
semble, and as it were, counterfeit other gems; these aro 
called oriental emeralds, topazes, or whatever other stone 
they resemble. The red sapphire, or oriental ruby, is one 
of the most valuable gems, coming next after the diamond. 
Some sapphires present when polished a beautiful effect, from 
a six-rayed star of light gleaming in their centre. This is 
the effect of the six-sided form of the crystal. 
8*' 
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What in the Carbuncle I 

A gem of a beautiful deep-red color, with a mixture of 
scarlet, found in the Bast Indies. It in usually found pure, 
of nn angular figure ; its usual siso is nearly a quarter of 
an inch in length, And two-thirds of that in diameter* When 
held up to the sun it loses its deep tinge, and becomes exactly 
of the color of a burning coal. 

h the Opal a clear gem f 

No, it is only partially clear, and its great beauty consists 
in the play of colors from Its interior : yellow, red, and green, 
the most exquisite tints, flash and gleam from it as it is moved 
about. The finest opal* are as valuable as diamonds; they 
are brought from Turkey, and sometimes from Hungary, but 
it is seldom that any are found of large sl«e. 

What kind of geme are the Amethyst and Turquoiee F 

The amethyst is a clear, hard stone of a beautiful violet 
color by daylight, but looking brown by candlelight ; it is 
noarly related to the quarts rook-crystal, which is used for 
making spectacle glasses, and sometimes for false diamonds. 
We got the finest amethysts from Ceylon, the Brazils, and 
the southern part of Hpain. The turquoise is an opaque 
stone of a blue color ; it is very soft in comparison with most 
gems, and is therefore often used for engraving upon ; it is 
very easily imitated, and consequently a large proportion of 
cheap jewelry protends to bo adorned with turquoises. 

Of what color are the Topax and Garnet f 

The topass Is of a bright golden yellow; the garnet, of a 
good deep red ; the latter Is not vory valuable, though very 
pretty. In some places small garnets are crushed to use in- 
stead of emory ; and in Germany, whore garnets are vory 
Abundant, they are sometimes Uftod as a fiux for Iron ore. 
Tho topaz is found in several parts of the Bast Indies, in 
Ethiopia, Arabia, Torn, and Bohemia; the oriental are the 
most esteemed. Thoy can easily bo Imitated. 

You have told me nothing about the Onyx yet ; what it 
that like t 
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The onyx, the agate, the cornelian, the sard, and sardonyx! 
are only differently marked and colored varieties of one stone, 
which is called chalcedony. This stone in its pure state it 
colorless, or only tinted bluish gray, but other matters are 
sometimes present in it, and then it varies in color ; the sard 
is deep-red brown ; the sardonyx, layers of brown and white 
chalcedony; cornelian is usually either red or white, and 
always clear; the agate is found in various colors, and has 
many markings, sometimes angular or zigzag, in which case it 
is called a fortification agate ; sometimes straight lines of color 
give it a banded appearance, it is then called ribbon agate ; 
another kind has markings quite different, and is called a moss 
agate. The onyx has layers of different colors, and advantage 
has been taken of this for cutting it into beautiful ornaments. 
A head or group of figures is carved by the artist from the 
white layer of stone, leaving the background dark, or else the 
figures stand up dark and clear, relieved by the snowy back- 
ground. Gems cut in this manner are called cameos. 

/ remember now to have seen many of these cameos, and 
thought they looked as if made of two separate stones. Is it a 
modern invention to cut them thus f 

No; the Greeks and Romans possessed the art, and many 
specimens remain of their work, which will never be surpassed 
in beauty, and which are now valued at enormous sums. Glass 
imitations of these antiques are now not unfrequent, and are 
often such beautifully exact copies, both in outline and color, 
that no one can distinguish the difference between them. 
Cameos are also made from the lip of the helmot-sholl, a 
large thick shell which is formed of layers varying in color 
like the onyx. I have before told you how glass imitations 
of diamonds, emeralds, and other gems of the kind are made, 
as well as many other glass ornaments. 

Are there any jewels which are not stones f 

Yes ; pearls are generally considered jewels; they belong to 
the animal, and not to the mineral kingdom. These are round 
bodies, white and shining, with a peculiar and beautiful lustre, 
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for which we hAYO no other n<1j«ci1vo ttiAn pmtly. They nro 
mtppoaed to ho the effect of dl*eA*e In the fl*h ln*lde who*e 
•hell* they Are found, a* they Are not by Any mean* found in 
All the *he1k Varlon* nhell-lhth yield pearl*, hut the flnent, 
And hy far the mo*t frequent, Are tho*e produced hy a peculUr 
kind of oy*ter, rnllod from thin cironm*tAnee, the poArl-oynicir. 
Tlie Mont ft1)utidAnt fl*herlc* Are near Ormu» In the PewlAn 
Otilf, And on the coA*t* of Ceylon, though they Are obtained 
In mAtiy other pnrt* of the eA*t, And Indeed of the world. 

How art ihpy fl third up t 

Ktpert diver* go out In pAir* or throe* In boAt* or rAftn t* 
the fi*hlng ground, And then they cA*t Anehor, And one of th* 
pArty, having (batoned to hi* hotly a heAvy atone to *erv* a* 
daIIaM, a net to contain hi* oyater*, And a rope hy whhr* U 
he Imuled up Again, goo* overboard, And *ometlmc* divo" to 
the depth of alxty feet. He Immediately commence* gatucr- 
Ing the nyatora, which often Adhere (Irmly to the rock*; when 
hi* net i* mil, or he can no longer hold It im hreAth, he pull* 
the rope, and hi* comrade* above haul him up again ; **mie- 
time*, ala* f thl* I* not done in sufficient time to *ave him from 
the *hark* and other voracious creature* which h*ntit thc*e 
pearl bed*, and he low* life or limh in hi* perilon* under* 
tAking I When the oy*ter* are taken on *hore they are heaped 
Into *li allow pit*, and covered with *and ; they *oon open and 
die, the fl*h rot* away, and the pearl* fall out. They are 
then elean*ed And *ifted, and are valued according to their 
til»o; large round or perfectly pear-*hAped peArl* Are the mo*t 
highly e*teemed, And they *hould be quite white, not tinged 
with Any other hue. 

( Ha** head* made In imitation of pearl for toilet ornament*, 
the Invention of which date* from the year 10/ifl, Are miiaII, 
aolid gla** head*, of the *ame *luo a* tmtlve peArl*, which 
they are made to resemble hy a eoAtlng of VArni*h, which 
give* them a pcculiAr peArly lurtre And color. A Winker of 
ttwirle*, hy the name of Jaqnln, wa* the flr*t to diaeover tlmt 
the soaIoa of a apooiea of fl#h, Vyprinui albunu$, common • 
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cate a pearly hue to water. Based upon this observation, 
glass globule* were first covered on the outside, but at a 
later period on the inside, with this aqueous essence* The 
costly essence, however, of which only a quarter of a pound 
could be obtained from the scales of four thousand, was sub- 
jected to one great evil, that of decay. After trying alcohol 
without success, in consequence of its destroying the lustre 
of the substance, sal-ammoniac was at length found to bo 
the best medium in which to apply the essence ; a little is- 
inglass is also mixed with it, which causes it to adhere bettor. 
The pearls are blown singly at the lamp; a drop of the 
essence is then blown into them through a thin tube, spread 
out by rolling; and the dried varnish is then covered in a 
similar manner by a layer of wax. 

What h Asbestos * 

A curious mineral which consists of long silvery fibres ; 
there are four or fix^ varieties of it, named after their differ- 
ent appearances. It possesses the remarkable property of 
being almost indestructible by fire, and on this account was 
highly prised by the nations of antiquity, who spun and wove 
it into cloth, with which they used to form shrouds, in which 
the bodies of royal and illustrious persons were arrayed at 
the funeral pyre; as the asbestos cloth did not consume, tho 
ashes of the departed were thus kept from mingling with 
those of the wood, etc It is said that the Brahmins some- 
times made themselves clothes of it, and also employed it 
for wicks to their perpetual lamps, etc. In Europe, at the 
present day, asbestos-cloth is considered more as a curiosity 
than in any other light ; but a new use has beeri found for 
this curious mineral — the fibres of it, which appear to burn 
without being consumed, are employed to fill a newly-invented 
kind of gas stove, tho numerous jets of which supply the 
blase, and heat the asbestos red-hot. * 

Wksr* is Asbestos found f 

In the silver mines in Saxony, also in Sweden, Corsica, and 
many other parts of Europe, as well as in America, 
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What ia Tale f 

Talo ia a whitiah-gray mtnoral, found in rooka of terpen- 
tine, mica aohiat, and gnoiaa, It ia readily split into platoa, 
which are flexible, transparent, and not olaatio. It will bear 
great heat, and ia uaed for atovo-windowa, whore glaaa would 
erack. 

What ia AWry t 

A mineral, of a blackish-gray color, chiefly brought to this 
country from Naxos, an inland in the Archipelago, but found 
alao in Germany, Italy, and Spain. It ia reduced to a flno 
powder by trituration, and ia muoh uaed in polialiing glaaa, 
metals, and other hard bodiea. 

What ia Pumice- S tune f 

It is a kind of light, apongy, vitreoua atone, which looka aa 
though formed of gliatering threads slightly united. It ia 
found in the vicinity of volcanoes. The island of Lipari, in 
the Mediterranean, ia aaid to be the ohief source from which 
Europe ia supplied with this useful article, the whole body 
of the island appearing to be formed of it. There are 
aeveral different kinds of pumico-atoue, but those only am 
imported which are light and spongy. Pumice-stone ia used 
for polishing metals and marble, and for smoothing the sur- 
face of wood and pasteboard. House-painters use it for 
rubbing oft' old paint before they apply the fresh ooat 

What ia Fuller f-Kartht 

A kind of clay, which is omployed to take the grease out 
of wool and woollen fabrics, before the application of aoap. 
It ia opaque, soft, and greasy to the touch, and falls to pow- 
der on being put into oold wator. Its remarkable detersive 
quality is derived from tho alumina which it contains, some- 
times to the amount of one-fourth or ono-flfth of tho whole, 

What ia Alum f 

It is a white sem {transparent substance, much uaed in the 
arts, especially in dyeing ; for it acta the part of a mordant, 
fixing or brightening many colors which would otherwiae 
be fugitive or very dull. It ia astringent, and haa a aharp 
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acrid taste; it it notable in water. Alum U a compound 
substance, consisting of alumina, or pure clay, potaaa, and 
sulphuric acid. It ia sometimes found native, hut by far the 
larger proportion of that which we use ia manufactured. 
The beat alum ia that which comes from Civita Veeohia, in 
the Roman Btatea ; it in in irregularly crystallised masses, 
about the site of a walnut. Kock, or a* it should be written 9 
roohe-alura, ia of a pinkish hue, it cornea fVom Smyrna, it 
waa formerly made at Hoccha, in Syria, whence it* name. 
Kngliah alum, for the manufacture of which there are several 
work* in the north of England, is eateemed the leant valuable 
kind. 

What i* the Lm<t9tone % t« it m>t a mineral wfatonret 
Yea; and it in one to the discovery of which, and ita 
application by science to the purpoaea of common life, wo 
are indebted for perhaps more of our comfort and safety, 
more advance in civilisation, than to any other mineral, 
unloaa, perhaps, we except iron ; and even iron need not be 
excepted, an loadatone in clearly proved to be an ore of iron. 
Thin eurioua aubatance, which in of a dark color, rough, and 
unattractive in external appearance, haa the property of 
drawing to iU aurfaco any piece of iron or at eel with which 
it may come in contact, and holding them (hat, aa by aome 
invisible power. It can alao impart thia attractive force, 
which we call ma</Mthm } to iron or ateel, ao that they alao 
in their turn can attract other piecea. The property in 
which the ehief value of the loadatonc conaiata, ia not, how- 
ever, thia magnetic force, but ita power of alwaya turning 
toward the pole, ao that by ita aid the aailor on the tracklcaa 
sea, the wanderer over unknown lands, can alwaya diacover 
tlie direction in which he ia travelling. 
/ know to what yem <t/ta<fr, it «« to the Mariner'* Corn- 



Yea; this little instrument, which conaiata of a amall, round 
box, marked with the north and south, and varioua other 
points, and a needle of magnetiied ateel, ao balanced that it 
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can tarn freely in any direction, is the most useful application 
of the powers of magnetism. The honor of having discovered 
this property in magnets, and first using the compass, is attrib- 
uted to a Neapolitan, named Flavio Gtola, who lived in the 
thirteenth century, though there are many claimants for this 
honor, both among the nations o( Europe and the east, the 
Chinese, as usual, being said to have been fully acquainted 
with its use long before the time of its discovery in Europe. 
It is well known that the ancient Greeks and Romans were 
acquainted with the loadstone, and many of its uses, but 
they do not appear to have discovered its polarity, and con- 
sequently all their vessels were afraid to go far out of sight 
of land, and could only steer their course by observations of 
the sun and stars. The word magnet is said to be derived 
from Magnesia, a country in Lydia, where this loadstone, or 
natural magnet, was first discovered, and there is the more 
reason to conclude that this is the case, because it is often 
called in old manuscripts Lapia Iferacleu*, from Heraclea, 
the capital of Magnesia. The name loadstone is of northern 
origin, and signifies leading or loader stone. 

Why d<m the toad* tone point to the pole f 

You havo asked a question which it would puss/Jo some of 
the nioflt scientific heads to answer, but though the whole 
question involves one of nature's deep mysteries, I think I can 
make the reason a little more clear to you than it is at present. 
This magnetic influence which we have been talking about, 
is called tho magnetic fluid, and it is supposed not merely to 
exist in loadstone, but to pervade every particle of matter, to 
such a degree as to convert the whole earth into one great 
magnet, aiid tho poles or points to which the fluid is attracted, 
so nearly coincide with the poles of the earth's axis, that 
with a little allowance for the variation of the needle, which 
modern science enables 11s to do very accurately, the direction 
of the north pole may always bo taken to be that indicated 
by the pointer of tho magnet. It has been proved, that \f 
little magneto be placed on a much larger one, their north 
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poles are attracted to its north pole and deflected from it in 
just the same manner. 

Then have all magnets two poles t 

Yes ; and it is a curious circumstance that the north pole 
always attracts the south, and the south always attracts the 
north, repulsing all those of the same name. Thus with a 
common steel-bar magnet you may attract a needle or group 
of steel filings with one end, till they all cluster like a swarm 
of bees around it, and with the other end you may drive them 
all away. 

What is Marble f 

It is a beautiful hard stone, occurring in the beds of moun- 
tain limestone which underlie the coal measures. The chief 
ingredient is lime, and some of those from the upper beds 
contain fossils of corals and madrepores, and other similar 
marine animals. Indeed wherever there has been sufficient 
heat to fuse and crystallize rocks consisting chiefly of lime, 
marble has been formed. All the kinds of marble are capable 
of receiving a very fine polish, and are useful, the finer sorts 
for statuary, and the coarser for altars, columns, hearth-stones, 
chimney-pieces, fountains, for ornamental building, and many 
other uses. 

Are there many kinds of Marble t 

Yes, an almost infinite variety ; the colors and markings 
vary so very mueh, as well as the grain and quality of the 
stone, that there are hardly two quarries which produce ex- 
actly the same kind. The most esteemed white marble is 
all imported from Italy, or from the island of Paros in the 
Grecian Archipelago; the former is called Oarara marble, the 
latter Parian, and it was of this kind that the exquisite sculp- 
tures of the Greeks were formed. There is also a black 
Carara marble, which is much prized. 

What is Alabaster f 

A white kind of stone, not much unlike marble, but softer 
and slightly translucent; it is used for smaller statues and 
carving for many little ornaments, which, from its greater 
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softness, can more easily be worked in alabaster than in 
marble. 

What is Jasper t 

An opaque flint, which resembles dry clay. It is capable 
of fine polish, and its color is generally reddish. It is com- 
posed of silicious earth, united to alumine very full of iron. 

What is Meerschaum f 

A Magnesian mineral, found in the island of Samoa, and 
Negropont, at the foot of Mount Olympus, etc When first 
dug up it is soft, greasy, and lathers like soap ; and is on that 
account used by the Tartars in washing their linen. The 
well-known Turkey tobacco-pipes are made from it by a pro- 
cess analogous to that of making pottery ware. The bowls 
of tho pipes are prepared for sale by soaking them first in 
tallow, then in wax, and finally by polishing them with share- 
grass. 

You have told me of a great many mineral substances, and 
you often allude to their position in this rock and over that 
one } I wish you would be so kind as to tell me how the rocks 
are arranged. 

That I will gladly do, though I can only give you a vory 
rough sketch, but you must first dismiss your idea of shelves, 
or at least retain it with the clear remembrance that those 
shelves, by which we would describe the different strata of 
the earth's crust, are all tossed about and upset, so that in 
many cases those that should bo at the bottom now lie at 
the top, and form the summits of tho loftiest mountains, while 
those which have beon most rocontly formed, and would con- 
sequently be at tho top if all were undisturbed, now fill up 
the valleys and occupy the lowest position. 

Why do you call it the earth's crust f 

Bccauso with all our prying and examining, and with all 
tho assistance which wo have derived in our researches from 
the dislocated and disturbed position of the rocks, we have 
only boen able to ponotrato to a depth of a few miles into 
the earth, some geologists say eight or ten miles, others 
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twenty ; but whichever it be, it bears no greater proportion 
to the earth's whole diameter, than does the rind of an or- 
ange to the whole diameter of that fruit ; so we oall all the 
explored spaoe the earth's rind or orust. Inside this oruit 
none can tell what exists, though there appears every reason 
to believe in a oontral fire, surrounded by red-hot liquid min- 
erals, of whioh some are occasionally forced to the surface, 
when the irruption of a volcano gives vent to these Area 
below. These substances cooling beneath our atmosphere, 
with no pressure, become light and cindery, full of holes, 
and porous, like pumice- stone, but when they cooled under 
immense pressure from above, they formed hard, solid rook. 
This is the kind of rook of whioh the lowest shelf is formed, 
the primary or first series ; and granite is the most important 
and best known of the group ; it is not a simple material, but 
is composed of crystals of quarts, felspar and mica, whioh 
gives it the peculiar glittering appearance with whioh we aro 
all so familiar. 

Where do we obtain Granite t 

Granite is abundantly distributed over the northern part 
of the American continent, as in the Canadas and the New 
England states. In New Hampshire it is the predominating 
rook of the White Mountains. In all these places the granite 
has been upheaved from below after it was cool and solid, in 
such a manner as to tear asunder the strata disposed upon it, 
and tilt them up upon its sides. Qranite contains cracks and 
veins, whioh are mostly filled with ores of copper, iron, silver, 
gold, and tin ; the emerald and topai are also found in granite, 
and beautiful white quarts, as clear as crystal. Above the 
granite lies a small group called metamorphio rocks, because 
they were originally deposited by water, and have since been 
baked by heat into a crystalline form ; they contain no fossils, 
and appear chiefly, if not entiroly, formed of the broken mate- 
rials of granite, rearranged ; they comprise gneiss, mioa slate, 
and other kinds of slate, such as are used in roofing. Slates 
also appear in the next group, the transition rooks, their lain- 
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inated structure showing so plainly bow they were formed 
at the bottom of a quiet sea, and their crystalline nature bow 
the intense heat has changed them. 

Where do tw get Slates from f 

Mostly from Wales, where there are large beds of them ; 
they are quarried by blasting immense blocks with gun- 
powder, and they then split readily in the direction of their 
layers. Upon these slates lies a deep bed of mountain lime* 
atone, mingled with and overtopped by beds of hard sand* 
atone. The limestone is the same which I have already 
mentioned to you as containing beds of marble, that beauti- 
ful mineral being little other than crystallised limestone, 
colored by various substances ; sand and other materials less 
fusible than lime have not become crystallised, but only 
baked into hard sandstone. Many of those transition rocks 
contain curious fossils ; the lower strata have only sea-weeds 
and corals, but as ages rolled away the scale of living things 
rose, till beautiful fishes peopled the ocean, whose fossil re- 
mains are preserved in the old red sand-stone, and grand 
forests arose, the story of which is recorded, as I have already 
told you, in the coal-measures. 

Do these rocks Ik regularly abot* the older ones f 

No; I forgot to tell you that the rocks of this transition 
series do not follow the upheavings of the granite and other 
hard rocks below, but rest upon them as if they had been 
poured out fluid after the other rocks had attained their 
present position; and though they have been abundantly 
torn up and disturbed, it has been by more recent upheav- 
ings. 

What came next after the coal-measures ; far I suppose 
tome terrible convulsion broke up that order of things, at 
others had been before it f 

Yes, there was a violent disturbance, which dislocated these 
strata, and in many cases shivered them to fragments ; finally 
they were buried deep in thick strata of softer stone, sand, 
efo, which oontain no metallic veins, but deep beds of salt, 
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drifted remains of plants, fossils of corals, Crustacea, shells, 
fishes, and huge reptiles, frogs, lizards, and similar creatures, 
with the footprints of various birds. All these immenso col- 
lections appear to be the refuse — detritus, as it is called — of 
vast continents now no longer existing, or sunk beneath the 
surface of the sea, torn away and borne onward by the force 
of mighty rivers. The rooks which form this group inolude 
many very useful building-stones, among which may be named 
the Portland stone, and the Bath stone, which lattor, with 
some others, possesses the good quality of being soft, and 
easily worked at the quarry, but hardening afterward by ex- 
posure to the air. Time would fail me to tell you of all the 
changes that took place during the deposit of this secondary 
formation, from the stormy days of the new red sandstone 
—through the quiet lias which was formed below the depths 
of the sea, and contains multitudes of fossils, both from the 
sea and from the shore ; the oolite, whioh was sometimes 
above and sometimes below the sea level, now preserving in 
its stony pages the traces of a muddy shore, and now those 
/of an inland forest ; the wealden, which is almost entirely 
fresh-wator, and contains the remains of animal life on a 
larger and more perfect scale than any other of the group ; 
up to the chalk, the last rock, not only of this series, but of 
the whole geologic scale. 

I know Chalk, it is white, t> it not t 

Yes; it is chiefly known as a dense white substance, ira- 
bodding nodules of various sixes formed of flint, and often 
containing, both in flint and in chalk, beautifully preserved 
fossils ; but in some countries it is gray or reddish. Chalk 
is, as you already know, little other than consolidated limo. 
In the tertiary formation which comes next, is found the 
first sign of the dawning of the present state of things, the 
numerous strata of clays and sands which compose this 
group, some of which are marine and some fresh -water, 
contain fossils of oreatures similar to those which exist at 
the present day ; few, indeed, in the lower part of the series 
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but increasing rapidly as they proceed, until at last among 
beds of fossil shells, ninety per cent are like those now in 
existence. Still, howover, the larger fossils are those of 
extinct groups of animals, or, if not of extinct groups, they 
are species which have passed away, though intimately re- 
lated to rocent ones. Most of these creatures, and those 
contained in the beds of drift which lie upon the tertiary 
group, are of enormous size ; elephants of fifteen to eighteen 
feet in height, and of proportionate dimensions ; stags and 
many other animals, besides the great megatherium and 
mastodon, of which we have no type now extant. Some of 
these great boasts have been proserved whole, in the icebergs 
of the north, and have been found with flesh and skin all on, 
looking as perfect as when alive. 

Having now traced up for you the order in which the 
shelves, as you call them, of nature's great storehouse are 
placed, and sometimes indicated to you what may bo 
found upon oach of them, plaoed there by the hand of an 
all-wise, almighty, and beneficent God, for our use, and for 
our instruction, that we may road on these tables of stone 
his goodness and groatnesa, and our own utter insignificance 
and holplo8snoss. I will relate to you a fable, which, though 
writton in the thirteenth contury by some Arabian author, 
before goology was thought of as a scionco, givos a just no- 
tion of geologic changes, and as such has been quoted, by 
sevoral eminont geologists. The narrative is supposed to be 
givon by Rhidhz, an allegorical personage. 

" I passed one day by a vory ancient and populous city, 
and I asked one of its inhabitants how long it had been 
foundod ? 'It is indeed a mighty city,' replied he, 'wo know 
not how long it has oxistod, and our ancestors were on this 
subject as ignorant as ourselves.' Some centuries afterward, 
as I passed by the same place, I could not perceive the 
slightest vestigo of tho city. I demanded of a peasant who 
was gathering herbs upon its formor site, how long it had 
been destroyed f * In sooth, a strange question,' replied he, 
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4 the ground here has never been different from what yon 
now behold it' * Was there not,' said I, ' of old, a splendid 
city hero f * * Nover,' answered he ; * so far as we know, and 
never did our fathers speak to us of any suoh,' On ray 
return there again after the lapse of other oenturios, I found 
the sea in the same plaoe, and on its shores wore a party of 
fishermen, of whom I inquired, * How long the land had been 
covered by the watorsf 'Is this a question,' said they, 'for 
a man like you f this spot has always been what it is now. 9 
I returned again ages afterward, and the sea had disap- 
peared, I inquired of a man who stood alone upon the 
ground, ' How long ago the ohange had taken plaoe,' and he 
gave me the same answer that I had reooived before. Lastly, 
on ooming baok again, after an equal lapse of time, I found 
there a flourishing oity, more populous and more rich in 
buildings than the oity I had seen the first time ; and when 
I would have fain informed myself regarding its origin, the 
inhabitants answered me, ' Its rise is lost in remote antiquity ; 
we are ignorant how long it has existed, and our fathers 
were on this subject no wiser than ourselves.'" 
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About Fermented Liquors. 



What is But made oft 

It it composed of malt (about which I told you when I 
wan speaking of barley) and hops, which possess a strong bit- 
ter and astringent quality, which is very useful in causing the 
beer to keep longer; hops also contain a narcotic principle. 
The addition of hops to beer is a comparatively modern in- 
vention ; they were introduced from tho Netherlands in 1624; 
the English beer of the middle ages was a thick, sweet liquor, 
which would not keep at all. 

What art Hop* like t 

They are the seed-vessels and seeds of a climbing plant, the 
JlumuluB lupulus, which is not uncommon in our hedgerows 
and wayside places, but which when intended to be used for 
browing, needs to be cultivated with the greatest care ; as it re- 
quires very rich strong soil, and conntant training, weeding, etc. 
A hop-garden presents a very pretty sight when the hop* 
have climbed up the poles placed for their support, and long 
pendants and streamers floating from their tops ; the prettily- 
divided leaves and clustering hops are very elegant When 
the crop in ready, the plants are cut off at the root, and the 
pole, with the climber all twiMtod round, is drawn out of the 
earth and laid aero** a bin, into which the hops are picked, 
women and children being often employed in this work* 

You fiave not yet told me htw Iher iu brewed. 

The malt is first put into the mash-tub, and warm water 
added to it, not boiling water, which would spoil it all ; this 
soaking in warm water dissolves all the ready-formed sugar 
in the malt, and assists to convert some of its remaining in- 
gredients into sugar also, and then to dissolve them. When 
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tho liquor, which is now called sweet wort, has stood to sot- 
tlo, it is drawn off into tho copper, whore it is boiled with tho 
hops. It is now boor, but unfermontod. When it is cooled 
down to between fitly and sixty degrees, it is put into tho 
fermenting tun, a suflloiont quantity of yeast is added, and it 
is allowed to forraent for about six or eight days. 

7* Beer ever made of any thing else beside Malt and Hops f 
Yes, a great number of other ingredients are somotimos 
added to it, some with a view of increasing its intoxicating 
•properties, somo to alter its color or its flavor, and some to 
make it cheaper. In other countries, beer, or a similar bev- 
erage, is brewed from various substances. Thus, in Russia, 
a thick, muddy, hard kind of boer is brewod from rye, which 
is not proparod by malting, but is usod in tho state of flour, 
and fermented with tho addition of yeast. This strango and 
to our palates most disagreeable beer, is called quass, and is 
a very favorite drink with tho Russians. Another kind of 
beer is made by the Indians and half-castes of South Amor- 
ica, from roughly malted maize — it is called chica ; it is a 
dark-yellow liquor, with a slightly bitter, slightly acid taste. 
The term chka, though originally applied only to this maize 
beer, is now applied to all tho fermented liquors of this 
rogion, whothor made from barley, rice, peas, yuccas, pino- 
applos, grapes, or oven bread. In somo parts of Asia bor- 
dering on Russia and tho Black Sea, boor is brewed from 
millot; ricois also used in Java and somo other places; thus 
you will see that the cereals, already described in another 
place, are the class of plants from which we obtain the chief 
materials for our fermented liquors, thoso of them at least 
which resemble beer. But there is a curious oxception to 
this rulo in tho Koumiss, or milk-boor, made by tho Tartars, 
Arabians, and Turks. This liquor is made from milk, most 
often from that of mares ; it is turned sour and fermontod, 
and afterward so much shaken that tho curd and whoy be- 
como united. It is said to be both pleasant and nutritious, 
and though it seems so very outlandish to us, an article not 
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dissimilar is prepared in tho Orkneys and some parts of the 
North of Scotland from buttermilk. 

What is Porter f 

Tho chief difference between porter and ale is that tho 
former derives a dark color and astringont taste from the use 
of brown or highly dried malt, and from its having moro hops 
than ale. Tho origin of this beverage is given by Malono as 
follows : 

14 Before tho year 1730, tho malt liquors in general use 
in London were ale, boor and two-penny, and it was custom- 
ary for tho drinkers of malt liquors to call for a pint or tank- 
ard of half-and-half, and in course of time it became common 
to call for a tankard of three-third*, moaning a third of ale, 
a third of beer, and a third of two-penny. To avoid the in- 
convenience of going to three casks for every draught of ale, 
a brewer conceived the idea of making a liquor which should 
partake of the united flavors of ale, beer, and two-penny. He 
did so, and succeeded, calling it entire, or ontiro butt ; and as 
it was a very healthy and nourishing liquor, suitable for porters 
and other working people, it obtained tho name of porter" 

What in Spruce-beer ? 

A name given to a wholesome effervescing beer made from 
molasses and the extract of tha spruce-fir. Mead is prepared 
from honey diluted and fermented. It appears to have been 
a beverage of great antiquity ; it was drunk by the Norse- 
men, and filled the skullcaps in tho hall of Odin; Attila, 
king of the Huns, died from having partaken of it too freely. 
By the Raxons it was called meda. 

What in Wine? 

It is tho fermented juice of the grape. This juice,'in com- 
mon with that of most fruits, contains sugar ready formed, 
and when exposed in summer wenther, soon ferments, grows 
cloudy, however clour it was before, and gives off gas in 
little bubbles — the process of fermentation proceeds, and in 
throe hours tho yeast forms a visible crust on its surface, and 
pure spirit, or alcohol, is formed. 
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Where does Wine como from t 

Tho greator portion of tho wino imported into England 
comes from Spain, Portugal, tho south of Franco, Italy, Sicily, 
and parts of Germany, especially the banks of tho Rhine, and 
tho Moacllo. Without attompting to describe to you all the 
varieties of wine, which aro very numerous, I may just toll 
you that the rod wine known as Port is tho produce of tho 
district of Alto Douro, in tho northern part of Portugal, and 
its name is said to be a corruption of Oporto, from which 
place it is chiefly exported. Sherry is a white wino, mado in 
tho southern part of Spain, and derives its name from Xeres. 
Tho wines of Germany aro light, scid, brisk, and fragrant, 
Hock and Moselle being fair examples ; while those of tho 
south of Franco are very fine, Champagne, Burgundy, and 
Claret being three well known kinds. Thore aro also sweet 
rich winos mado, vory different in flavor from any of the 
above ; Malmsey is tho most renowned, having originally boon 
brought from Csndia ; Madeira, brought from tho island of 
that name ; Tokay and many others might be mentioned : 
for these wines the grapes aro dried aftor they aro gathorod. 

A wine is also now mado in our country from tho Catawba 
grape, a species unknown in Europe Extensivo vineyards 
of this grape aro cultivated on tho Ohio, and tho wino made 
thorofVom is rapidly becoming an important article of pro- 
duction and commerce. 

Are the grape-vines trained to polet like the hope f 

Not where thoy are grown carefully and well, for though 
the vineyards look far the most beautiful and picturesque, 
when tho vines are allowed to ramble at will, and hang in 
festoons from bough to bough ; the produce is far greator 
where thoy are kept closely pruned and trained to low trel- 
lises, as near to tho ground as possible. This is of the greatest 
advantage where tho soil is of a looso texture and a dark color, 
it then absorbs the moisture, so that there is no danger of 
the bunches becoming mouldy ; and it also radiates so much 
heat during the night, that the grapes nearest to tho ground, 
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oven when covered by the leaves and shaded from the direct 
rays of the sun, are often the first to ripen. 

How is \Vfa* made? 

The process varies (or tho various kinds ; but to give you 
a general idea I will describe to you tho mode adopted in tho 
districts near Bordeaux, which yield the claret Before tho 
vintage is begun, the fruit must be examined, and none but 
that which is fully ripe gathered, lest the wine taste raw ; 
though if it hangs too long the wine is injured. The 
bunches, when gathered, are all picked over, and the unripe 
and rotten ones turn oil out ; the finest fruit is then put into 
the principal vat, which is called tho ewt*sw&Y, or mother- 
cask ; no stalks are put into this vat, but the grapes simply 
thrown in till they are fifteen or twenty inches deep ; two 
gallons of brandy are then thrown on them, and another layer 
of grapes rilled in with more brandy ; this goes on till the vat 
is full ; it is then shut hermetically and covered up close with 
blankets in order that no air may roach it; thus it is left to 
ferment for threo weeks or a month, after which it is drawn 
off clear. During this time the rest of the crop of grapes 
are being converted into wine, by being picked, trodden in 
tho press, and allowed to ferment spontaneously in the vat, 
with their stalks and husks among them. After about eight 
or ten days the wine is sufficiently cooled from its fermenta- 
tion ; it is racked off into clean casks, which have been rinsed 
with spirits of wine, leaving behind the lees, or marr, and tho 
stalks, skins, and seeds which float at the top, and are called 
the crust, or chaprau ; the superior liquor from tho rwty- 
tnfav is then divided among the casks, that all may be equal 
in quality. White wine is not, like the red, fermented in 
the vat; but* after tho grapes havo been trodden, the stalks 
are separated, and the must, as tho fresh juice ia called, is 
put, with the skins and seeds still in it, into casks to ferment 
Long after tho wine is made, it needs const-ant care, frequent 
racking off into fresh casks, filling up to supply tho waste 
caused by evaporation, and fining, to make it clear and bright* 
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It is not often finally bunged down till eighteen months old, 
and even then requires moving into fresh casks at intervals. 

/ suppose white wine is made from white grapes, and red 
wine from the dark-colored ones f 

No ; this does not at all appear to be the caso, except that 
a rather uncommon wine, called White Port, is always made 
from white grapes. Champagno, which is white, is produced 
from red grapes, and both white and red aro used indiscrimi- 
nately to make sherry. The coloring matter exists wholly in 
the skins of the grapes, and if they are taken 6ut of the liquor 
before fermentation has proceeded very far, no color is im- 
parted. 

You told me such a strange list of materials of which Beer 
was made ; is Wine ever made from any fruit beside the 
grape t 

Yes, common wines are made in this country from goose- 
berries, currants, oranges, lemons, and elderberries, and they 
used in the days of our grandmothers, who were much more 
skilled in various culinary arts than their daughters of the 
present day, to form a very important branch of domestio 
cookery. Wine is also made in India, in tho Moluccas, Phil- 
ippines, and many other parts of the east, from tho sap of 
the spadixy or flower-shoot, of the gommuti palm ; the cocoa 
palm, Cocos nucifera, yields another species of palm wine 
called in India toddy ; the fan-palm, and the beautiful 
Caryota urens y the most elegant of tho palm tribe, are used 
for this purpose, the latter sometimes yielding a hundred pints 
of toddy in twenty-four hours. In Africa the sap of the date- 
palm is most frequently used, and this is said, when fresh, to 
taste like delicious milk ; but, after standing a night or more, 
and fermenting, it acquires the brilliancy and flavor of cham- 
pagne. In Mexico a similar drink is prepared from the juice 
which flows from the flower-stems of the American aloe, 
Agave Americana, after they have been wounded. This 
beverage is called pulque, and is cool and refreshing to the 
taste, but has a most abominable odor, like that of putrid 
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moat ; this smell ia produced by tlio fermentation, as the fresh 
juico is scentless. Cider may also bo called a variety of wino, 
when so wide a circle of the fermented liquors used in various 
parts of the world is included under that name 

WhatuOUirt 

Cider is the fermented juico of the apple. In portions of 
the country large orchards of apple-trees are cultivated for 
the purposo of making cider, and render these parts of the 
oountry very boautifai at the time when the trees are in 
blossom. The apples are usually allowed to fall when they 
are ripe, or they are knocked down with poles; they are 
collected into heaps and left for about a month to grow mel- 
low ; they are then carried to the mill, which consists of a 
circular stone trough, usually about eighteen feet in diameter, 
called a chase, in which the runner, a heavy circular stono, ia 
turned by one or two horses. The grinding continnos till tho 
apples aro reduced to an even pulp and the pips are broken ; 
a few pailftils are then put in a hair cloth, under a screw 
press ; other cloths, with must in them, are piled on tho first 
one ; thick boards are put over, and tho pressure is slowly 
applied ; a thick brown juice oxudes from tho cloths leaving 
only a dry residuum. Tho cider runs away from tho prose 
into a flat tub called a frtn, and from this it is removed in 
buckets into casks where thoro is a free circulation of air. In 
about three or four days, tho time being dependent on the 
heat of the weather, the liquor torments, the thick impurities 
aink to the bottom, and the rest bocomes bright clear cider. 
It is then ready to be racked. 

Art Ptart «»f*r wwrf to mak* Cider t 

Not exactly, for though they are made into a fermontod 
liquor greatly resembling cider, it is called perry. 

What it Brandy 1 

Brandy is the spirituous portion of wine separated from 
the watery particles, the coloring matter, etc Tho word 
brandy is of German origin, brannt wein, signifying burnt 
win^ or wine subjected to the fire (that is, distilled). Brandy 
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is distilled not only from both white and red wine, but from 
marc, which is the refuse of the last pressing of the grapes ; 
this, however, is inferior, from an acrid oil contained in the 
skins. Brandy is made in all wine-making countries — that 
of France is preferred ; and that from Cognac, a town in the 
department of Charente, is superior, from being obtained 
from the white grape, and fermented in such a manner as 
not to becomo impregnated with the bitter oil of the grape- 
skin. 

Wat is Rum f 

It is an ardont spirit obtained by distillation from molasses 
and all the scum and refuso of the sugar-mills. When malt 
liquors are subjected to distillation, the produce is whiskey; 
and if juniper berries be added bofore the distillation takes 
place, gin or hollands is made, which has a peculiar flavor 
imparted by these berries. The malt for making whiskey is 
sometimes dried in the smoke of a peat-fire, which gives it a 
most odious taste, highly appreciated however by the in- 
itiated. 

What is Vinegar t 

Vinegar is a sour liquid used for flavoring, pickling, and 
many other purposes ; it is made by causing wine or malt 
liquor to pass through a second fermentation called the 
acetous fermentation. Vinegar may also be made of sugar 
and water. 

What is Arrack 9 

Arrack is the East Indian name given to all spirituous 
liquors, but chiefly to that which is distilled from rice, and a 
vegetable juice from the cocoa-tree called toddy. Arrack is 
bnt little known with us, and is seldom used, except occasion- 
ally to flavor punch and other compounds. 

What is Sack, so frequently alluded to by old author*, 
especially Shakspearet 

Opinions differ as to the character of this beverage. It 
was probably a Spanish dry wine, and is by many supposed 
to be sherry. It was usually drunk hot, with sugar. Its 
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numi* www derived, It In Nti|i|ioiwl, from Mng orlglnnlly tfored 
In wk* or howehlo*. It n|i|»enr* to Imve heen n vw-y ««oin-- 
inon hevernge wild tde KnglMi of two or tdree diwded ywh 
Itgo : witnew* the freijnent nllnaloiiA to It We lite) it* Hhnk 

Npr*»ro*A |dny«, Mir John F&Ualf wn» an Inveterate musk 
drinks. 



About A it tHoiivt IAuUL 



\f hit tl» UUjUlf 

It In not known with eertnlnty wlmt light \*i hy *ottie ft 
I* Mi|t|torttifl to eon*l*t of Atrentn* or my* of e*eewdvely »«l= 
mite |tnithde*, *ent off In all direction* from Inininon* hodlei*; 
other* *Hji|io*e tlmt Intninonw dodlw* ennwe vlhrntion* or 
widnlntion* In an etherenl fluid tlmt fill* nil wjwee, nnd tint* 
an elfeef U |fi ( tnlitntiil on the eye niniilnr to tlmt produced hy 
Minml on the enr, whleh U known to he the result of InvUi- 
lile nndulntlon* Ion i mm I hy Minorim* hodie*. 

What i* Mump? 

Mm ne In timtter tlmt lm«* heen volntllUed or nonverted 
Into vapor, nnd rendered InminottA hy Intense hertt, The 
flnme of n eommon l«ltij» or enndle U produeed n« follow* ; 
the oil or melted tnllow rl*e* hetween the flhre* of the wh<k 
hy enplllnry nttrnetlon, nnd the wirk heing Ignited, the oil 
In dented to n stnte of vnpor, wdled tden Inflame* J tde nil 
flr*t mined i* dMpnted hy eoitthn*tloit, other portion* nre 
ftttwted up the (Hired, heeome vnpor, nre hnrned likewise, 
nnd in thl* way n eonMnnt nnd ntendy romhuMJon U nmli^ 
tallied. The IJnme of n Inmp I* hollow, nnd not m«U«I ; the 
dented vnpor mu*t ronihlne with oftygeit hefore eotnhitfttion 
win ensue ) henee, only thn*e portion* tlmt eome In eontnet 
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with the air aro transformed into flame; tho vapor that 
rises from the wick in the centre, risos unburned. The hol- 
low part of the flamo is indioatod by the darkor and less 
luminous portion seen just above the wick. 

How are Candles madet 

Thoro are two kinds of candlos, dips and moulds, whose 
names refer to the manner of their manufacture. Tho dips, 
which aro tho simplest and probably wore tho earliest can- 
dles, aro made by dipping a number of twisted cotton wicks, 
suspended from a roil, into a vat of melted tallow, and hang- 
ing thorn up to cool, this being repeated till tho candlos aro 
the required size ; in many manufactories this operation is 
performed by machinory, tho quantity of tallow being rogu- 
latod by a counterweight attached to tho beam which dips 
tho candlos. Mould candlos aro in ado in cylindrical powtor 
moulds, taporing to a small hole at tho bottom, tho top of 
tho candlo boing tho lowest part of tho mould ; tho numbor 
of moulds which aro intended to bo filled at onco aro placod 
together in a trough, and tho wicks aro fastonod in the con- 
tro of the moulds by means of a wire inserted into tho loop 
pushed through tho small hole at tho bottom. 

Are not candles made of many other substances besides 
tallow t 

Yes ; they are often mado of bloachod wax ; of spor- 
macoti ; or of stearino, which is the fatty part of tallow 
soparatod from tho oily ; thoro are also composito candlos 
made of purifidd tallow and wax ; palm- oil and cocoa-nut- 
oil candlos, mado of the more solid parts of those oils sepa- 
rated from the liquid by pressure. 

What is Wax t 

Tho secretion of certain insects, of which the boo is the 
most remarkable The wax of the bee is elaborated in its 
stomach. With his tongue he sucks the saccharine juice in 
tho nectaries of flowers ; and this is transformed into wax by 
certain secreting organs in . the animal. Tho wax then 
exudes through apertures botwoon tho abdominal rings into 
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what have bean termed wax-pooketa. From the observa- 
lions of lluber, it appear* that sugar Is essential to the for- 
mation of wax ; and that bees supplied with sugar only, and 
•hut up in the house, manufacture wax in the tamo manner 
as those bees which are free, 

To procure the wax from the combs, after separating the 
honey from die comba as much at possible, the wax la boiled, 
pressed in bags, again boiled, and afterward slowly cooled In 
the air. 

What u Spermaceti I 

A substance obtained from the head of the Spermaceti 
Whale, Phyeeter maerocephalu9 % it is found in a large une- 
tuouH mass, and being drained from the oil — tperm oil, which 
it used for burning — and purified, it becomes hard, white, 
and crystalline. It is used in medicine for various oint- 
ments and plasters *, but the greatest quantity is employed 
in caudle-making. 

What other oil* betide »j>erm oil are employed for burning 
in lamp*? 

Train oil, which is the cheapest and commonest, and is 
obtained from the blubber of the common whale ; this blub- 
ber is a casing of fat, lying just under the skin, about six 
inches thick all over the body, and three or four feet thick 
near the under lip. Kxtonsive whale fisheries are oarried on 
in both the Pacific ami Houthem Oceans, for the purpose 
of obtaining this blubber, which is boiled down into oil.* 
Olive oil was used for lighting in former days, but is not 
much employed now ; its place being supplied by oolia, or 
rape-seed oil, which we chiefly obtain from France. 

h any other tubntance betide oil need to burn in lamp* t 

Yes; there are several kinds of spirits employed, of these 
eamphme is the most common; it is redistilled spirit of 
turpentine, freed by that process from all resinous matter, 
and from much of its unpleasant smell. 

How i$ Qa$ made t 

Coal is heated red-hot in a largo oast-iron tube, or rvtorf, 
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placed lengthwise in a Airnaoe ; the volatile matter* given 
off are conducted by pipe* to a reeelver, oalled the hydraulic 
main, where the liquid products, ammoniaoal liquor and gas- 
tar, are separated from the gaaeoua onea ; the gaa is then 
purified by being conveyed, first through eold iron plpea 
where some of ita impurities oondense, and afterward through 
lime ; it ia then in some oaaea washed with witter, and finally 
passes to the gaaometer, whenoe it is distributed by pipes aa 
may be required, 

Jiow hkw £ra« diwowred t 

Although the application of it to producing artificial light 
Is a modern invention, yet the germ of the disoovery may be 
traced back nearly two hundred years, In 1609, Thomas 
Shirley attributed the burning well at Wigan to ooal-beda 
lying under it ; and soon alter a Mr, Clayton prooured gas 
by distilling coal, His account of his experiments, read be- 
fore the Royal Society, England, is very graphic and amn* 
singH- 

" Having seen a ditch within two miles of Wigan, in Lan- 
cashire, wherein the water would seemingly burn like bran- 
dy, the flame of which was so fierce that several strangers 
have boiled eggs over it ; the people thereabouts affirmed, 
Indeed, that about thirty years ago it would have boiled a 
piece of beef, and that whereas muoh rain formerly made it 
burn fiercer, now after rain it will scarcely burn at all, It 
waa after a long-continued neaaon of rain that 1 came to see 
the place and make some experiments, and found accordingly 
that a lighted paper though it were waved all over the ditch 
the water would not take fire, I then hired a person to 
make a dam in the ditch and fling out the water in order to 
try whether the steam which arose out of the ditch would 
then take Are, but found it would not, I still, however, pur- 
aued my experiments, and made him dig deeper ; and when 
he had dug about the depth of half a yard we found a shelly 
ooal, and the candle being then put down into the hole the 
itr QAtohtd fire and continued burning. I got some ooal and 
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diatllled It In ft retort In an open ft re. At ftrwt there oame only 
phlegm, (ammoulaeal liquor,) afterward ft black oil, |tttr,| 
and then, IlkewUe, ft aplrlt arone, whleh I oould no way* 
^oiulDiiii^ but It forced my lute and broke my glttn*e*, Ouee 
when It hftd foreed my lute, coming alone thereto In order to 
try to repair it, 1 olmerved that the spirit whleh Iwuted out 
enutfht tire ftt the flame of the eftudle, and eoutlnued duru- 
iit|X with vlolenee a* It Issued out In ft stream, whleh 1 blew 
out ftiul lighted ftgaiu several times, though you could not 
dkeeru what fed the flame, * * * J then hud ft mind 
to try If I tumid *ftve *uy of thU spirit. * * * I kept 
thin spirit In dladders ft eousideradle time, ftud endeftvored 
several ways to eoudeuse It, hut In Vftlu | ami when I hftd ft 
mind to divert strangers or Mend* J have frequently taken 
one of these dladder* ftud prleked ft hole therein with ft pin, 
find eompresslug gently the hlftdder near the (lame of ft can* 
die till It ouee took ft re, It would then continue flaming until 
ftll the spirit was compressed out of the hlftdder, which wan 
the more surprising deeauso no one could discern any dittV»r- 
euce in appearance between these bladders and those tilled 
with common air.' 1 

This hitter was probably written admit the year UJnm, 
Whnt tint* fjutt /ii/tt Uftfttifd tit itrnotmd f»ut'i»t>*«>* t 
In IVn'-i, by a Mr. Murdoch, an Knglish engineer residing 
in (Cornwall ; but it was on a very limited scale, and did not 
attract much attention, In INojalarge factory at Hirming- 
ham was illuminated with gas at the public rejoicing for the 
peace (if Amiens; hundreds of people eame to see the sight, 
and the novelty so far gained a footing that gas-works were 
eutahlUhcd at Itirmiugham, Manchester, and llalifa*, The 
flrst part of the city of London where gas wan used for street 
lighting was one side of Tall Mall. 

What tMH thv rtt rt tent m\nh of tthhtiniiH/ Hftifiviiit liifhlf 
porches were used for this purpose; either made of eplin 
ters (tf resinous wood, or long polios with iron eteU wrapped 
round with linen rags dipped from time to time in a vessel 
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of oil carried by tho toroh-benror. Those, probably, wore 
nsod for nil purposes of out-door lighting from tho day* of 
Abraham, for thousands of years, tho later Romans using 
similar contrivances to light their processions. 

What were the tar lien t in-door light* f 

For many centuries no in-door light, beyond the bluing 
wood-tire, would be noodod ; and, when the necessity wm 
felt, it waa supplied by lamps either of metal or clay, formed 
like bowls or urns, with a small opening at tho top for tho 
admission of a linen wick ; tho Roman lamps differed from 
these more primitive ones, in the wiok being held by one or 
more beak* which projectod at tho side; honoo they formod 
the model for our common earthen teapots, tho spout repre- 
senting tho classic beak. 

What were the golden candle* tick* which were in Solomon'* 
tmple t 

Thoao and other ancient oandolabra wore probably stands 
which containod, or to which wore attached, small lamps for 
burning oil ; the forms of those oandolabra wore almost in- 
finitely varied, the simplest being a alight rod of brass or 
somo other metal standing on a tripod foot, and terminating 
either in a tiat dish or a cup ; others represented trunks of 
trees, tho branches rudely lopped off; others were branched, 
and bore several lamps (of this kind were Solomon's) ; and 
some have boon found among Roman remains representing 
a figure holding the lamp in its hand. 

What wa* the next *tepin the art of lighting f 

Making candles from wax or from solid animal fat called 
tallow ; one of tho early records of candles is that which 
states that Alfred tho Groat burned a graduated candle for a 
measure of time ; and boeause tho wind that found its way 
through the walls of his palace made hia candle burn irreg- 
ularly, he invented tho horn lantorn to abetter it 

What make* the*e Lucifer Matches take fire when J strike 
them against the rough to t 

The watokes are made of little strips of wood dipped in 
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inflammable compound of phosphorus and nitre, or chlo- 
rate of potash, The general principle on which their ignition 
depend* is, thai *ueb substances a* pheapborn*, which have 
a strong affinity for oxygen gas, And take fir* when they com* 
in contact with it, are mixed with nitre or chlorite of pot**!*, 
which Arc characterised by a Urge portion of oxygen con- 
tejued in a small compass ; And then the slightest cause k 
sufficient to produce a combinAtion of these elements, And 
combustion, 

tVfuit i$ PhapfmruM I 

A *ubstanee of a light amber color And semitrauspercut ; 
when kept soine time, it become* opaque externally, Mid 
looks like white wax. It cannot be dissolved in water, can 
be cut with a knife, or twisted to piece* with the fingers, 
when it is exposed to the Air it emit* a white *moke 9 end it 
i* lumiuou* in the dark. It burn* At a low temperature mid 
with a bright flame, Itiespboru* i* a substance which, In 
some of it* form*, i* vary widely distributed, Thus in the 
mineral kingdom we have phoHphate* of lead, of iron, of 
lime, etc, ; in the anitnal kingdom it exi*t* in almost every 
part of the living frame ; and it i* to the presence of this 
sutistanee in an unusual degree, in the counties* medusa* nnd 
other small inhabitant* of the ocean, that we attribute thai 
most beautiful and marvellous phenomenon, the lumiuou* 
*ea. In tropical climate* this light i* sometime* sufficiently 
brilliant to light up the smallest portion* of the vessel *nA 
r W'% the whole expanse of water appearing a sheet of fire 
breaking into waves of liquid ffame. 

How are Lueifw Matclm made if 

The first process is to cut the splint*, which are usually 
made of pine, and of the best quality, a* trm from knot* a* 
possible. The wood i* dried before cutting. Moat manu- 
facturers use complicated machines driven by steam-power 
for this purpose, and they are generally so arranged, by 
knives fitted in different direction*, end having different mo* 
lions, a* to cut a number of *plint* complete At one optr* 
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lion. The next thing to be dono it the preparation of tho 
inflammable materials. These are mixed in a strong eolation 
of gluo, or of gum-arabic ; the German manufacturers uso 
gum, phosphorus, and nitrate of lead, but the matches thus 
prepared will not bear our climate, and those mado with 
us are mostly oomposod of glue, phosphorus, and chlorato 
of potash, with somo other ingredients, which, as well as tho 
proportions, are probably different in each manufactory, and 
are kept secret The uso of those ingredients is chiefly to 
lessen the noise and unpleasant smell caused by ignition, and 
to render the matches harder, and less liable to injury from 
damp. The glue is soaked in cold water, and aflorward 
melted in a copper vessel heated by a water-bath ; when 
the glue is quite fluid, tho phosphorus is added, and kept 
in motion by a pestle furnished with brushes. The nitre, 
potash, red powder, or smalt for coloring, are then added. 
Tho splints having boon prepared, are made hot, and dipped 
in bundles into melted sulphur ; the smallest quantity is suf- 
ficient, and, when dry, they are redippod in the igniting 
material. There are two modes of effecting this — tho bundle- 
dip, and tho frame or clamp-dip ; in the first the workman 
takes a bundle of splints in both hands, and, by a peculiar 
motion, makes the ends of tho splints spread out so much 
that they all become separate, and each receives a portion of 
the composition. The frames used for the other kind of dip- 
ping are composed of a series of separate slips of wood, 
covered with woollen list at one edge, and at the other scored 
with little grooves just large enough to hold a splint ; thoso 
grooves are filled with splints by children ; the list-covorod 
edge of the next strip koeps the splints in their place, and a 
number of these strips of wood are then bound together, 
and form a frame containing perhaps fifteen hundred matches; 
these are dipped on a table or dipping-stone, on which tho 
composition is poured to the required dopth, and kept fluid 
by heat applied undorneath. In one of tho Austrian factories 
it is said six men working at dipping-stones can dip and 
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band bock the frame* to the boy who WftfU on them with 
such speed a* to dip twenty millions of matches daily. The 
frames of dipped matches are allowed to dry for an hour or 
two in the air, and are then placed in a stove heated to eighty 
or ninety degrees, great care being taken to extinguish any 
that ignite* Women and children afterward take them from 
the frames and place them in boxen, 

J* not thin very dangeroun employment for children t 
The people who All the boxes always have a vessel contain 
ing sawdust standing by their side, into which they plunge 
any match which catches lire, and also water into which they 
put their hands should they be burnt, the phosphorus burns 
being of a very painful nature ; but there is a greater dan- 
ger than these attcuding the work ; arising from the poisonous 
nature of the phosphorus, the vapor of which they constantly 
inhale, and which so saturates their clothes that at night they 
shiue iu the dark, aud eveu their hands and arms will glow; 
this poisonous vapor causes the loss of their teeth and even 
of the lower jaw, attended by violent pain. It appears that 
amorphous phosphorus, a curious modification of the mate- 
rial, caused by subjecting it to intense heat for some time, in 
no longer poisonous, aud emits no fumes, and wheu this kind 
is iu general use all the difficulty aud danger of the process 
of mutch-making aud match-using will be doue away, for 
it should never be forgotten that avtsry lucifer of the present 
kind contains enough of phosphorus to make it a dangerous 
poison. 

There mu*t he a great many ma tehee madet 
The number is enormous, Kuglish statisticians state that 
over two hundred millions are consumed in that country 
every day; a single saw-mill neur Loudon cut* up annually 
tour hundred large timber trees into splints for matches, and 
another buys thirty and forty thousand dollars' worth of pine 
at a time for the same purpose, 

W/ial wan nerd to obtain a light be/ore ths invention of 
Luc\fer Match* I 
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The invention whioh wan in common use waa the flint and 
steel, with ita accompanying tinder-box ; and even now in 
some remote places may he found aged female*, whoae horror 
of the new luoifors cannot be overcome, and who perseveringly 
adhere to this moat tedious plan, whioh has sometimes to be 
tried and tried in vain till patienoe hardly holds out The 
flint and steel were certainly known to the Romans ; and 
were used by our Saxon ancestors, who called tho apparatus 
44 Fyr-stan " The only earlier means of obtaining Are of which 
wo know, is that of rubbing two dry sticks together, or of 
making a hole in one dry branch of a tree and rapidly turning 
auother pointed pieoo of wood in the hole till the friction 
produced a spark ; one or other of these plans is still pursued 
by all uncivilised nations. Tho inconvenience of tho flint and 
steel induced many attempts to produce Are by some chemi- 
cal process. There was the platina lamp, by whioh a stream ot 
hydrogen gas was directed against a mass of finely divided 
platina, which possessed the singular property of setting it 
on Are, Then there was the chemical match, the tip of whioh 
waa supplied with a paste of sulphur and chlorate of potash, and 
which took Are whon brought in contact with sulphuric aoid, 
which was usually kept in a bottle Ailed with asbostos, and 
the matches touched with tho stopper, whioh sufllced to 
ignite them. Aftor these came Promethean*, which workod 
on the same principle ; they wore little glass beads Ailed with 
sulphurio aoid, surrounded with a little inflammable paste, 
and rolled up in papor, these were crushed with a pair of 
pliers. The friction-match waa an old-fashioned sulphur match 
ooated with an inAammablo mixture containing sulphnret of 
antimony, and waa lighted by drawing it quickly through a 
piece of folded sand-papor. Tho noxt improvement was to 
replace the antimony by phosphorus, and this was the pre- 
cursor of luoifors suoh as we now use. 

What t* the Drummond Light f 

Thia light arises flrora oxposing a globule or pea of lime to 
ignition in a blowpipe, consuming oxygen and hydrogen 
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gaeee, which ere directed upon the Ml or dbe of lime from 
eeperete ve«*eU or geeometera through a flame arieing from 
alcohol, H wm invented by Captain Lfosmmond, am! wm 
firet need in the Ordnance Murrey of Ireland. It i* probably 
the moat powerful light known, end cen be eeen e dieUoee of 
thirty mile*. It ia now much need for ligbt-boueee. 



About Butfar, 



Whai U Sugar t 

It ie a sweet cryfttelliaed aubetanca obtelned from the jsiee 
of the auger-cane, Haccftarum ojffUlnarum, e reed-like (dent, 
growing in moat hot ciirnatea, hut auppoaed to be originally 
e native of the eaat, whence it wee brought to Kurope by the 
Moor*; it wee cultivated by thern 9 end afterward by tbe 
Spanierde, I'ortugueac, end Hiciiiena, in the eouthern pert* of 
be peninaula, end in Hicily end aome adjacent pert*. The 
blende of tbe Atlantic, the Azorea, Madeira*, Cenarfee, end 
Cape Vard lalanda, were it* next reating-place in ite weefc 
ward march ; and from theea it waa transplanted to tbe Weft 
Indiea and JJre/JI, when theec fertile landa were diacottred 
end appropriated by the Hpenierda and I'ortugneet, Tbe let- 
ter nation long supplied the greater part a( the merkete of 
Europe with auger, at a lee* price than that obtained from 
tbe Keat Indiea, 

What in the Sugar- Cans llktf 

The root ia jointed and eenda up aevere) atema which ere 
elfto jointed, and which riac to a height varying, with tbe na- 
ture of the aoil y of from eight or ten to twenty feet ; e Umt, ihrm 
ft four bet long, apringa from each joint ; the flowere, wkUk 



ABOUT SUGAR. 211 

are whitish and enveloped in long down, grow in bunches at 
the top of the cane. The general mode of cultivation is to 
set out a portion of the plantation each year with cuttings, 
to form fresh plants, but over the rest of the ground to leave 
the old roots in ; from these fresh canes shoot up, which are 
very good the first year or two, but are apt to degenerate. 
Great care is needed to hoe the cane-field, and keep it free 
from weeds, and the soil, unless naturally very rich, must be 
supplied with abundant manure, if a heavy crop is desired. 
When the canes are ready, which is generally in February, 
March, and April, they are cut down close to the root, the 
leaves are stripped, the stalks divided into convenient lengths, 
and taken at once to the crushing mill; here they are 
squeezed between iron rollers, and the expressed juice flows, 
after passing through a strainer, into large clarifying ves- 
sels, where a portion of lime is added to purify it It is next 
heated very hot, which causes a great deal of thick sediment 
to fall to the bottom of the pan, and a scum rises ; the clear 
juice is drawn off and conveyed to the large evaporating pan ; 
in this it is boiled down to a much smaller quantity ; it is 
afterward removed to other smaller pans to be boiled again 
and again. All this is done with great expedition, as in a 
tropical climate the juice would very quickly ferment During 
the whole time that it is boiling it must be skimmed, and the 
scum thus obtained, with all the other impurities separated 
in the process,' are set aside for the purpose of making rum. 
When the juice is sufficiently boiled down, it is removed 
into a copper cooler, and from this into a very shallow wooden 
vessel, in which it crystallizes. After the lapse of a few hours, 
the dark-looking mass, consisting of sugar and liquid molas- 
ses, (that part of the juice which will not crystallize,) is put 
into hogsheads with holes bored in the bottom ; these are set 
on a wooden frame over a cistern, into which the molasses 
drains ; when this has gone on for a sufficient length of time, 
the hogsheads are filled up, headed in, and are ready for ex- 
portation. 
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/it /M* «// tfoit i» done to Huyar t 

TliU U all tha proeeaN n«ti<jfiil to make common brown 
augar, or aa it In often called r«w Nugar, becaime it ia not 
boiled any more ; for the finer white Nugar, known mm loaf 
or lump Nugar, it nm»t ho diNNolved again, and Nubjecta4 to 
varioua filtering mid clarifying proceNNaN, which rumova til 
the ImpuritiaN, ttnd render it white, though iU nwaatening 
property In Nomewhat )o»M«nod by the operation, When it 
i* quite ready for ra-eryNtallis«ation it U poured into conical 
mould*, each of which ha* a plug filling up tt hola at it* 
apex, thU plug In removed ttfter the Nugar ha* been poured 
out a day ; the mould* are arranged in tt framework, with 
tt Jar below each, into which the Nyrup drain*, Whan auftb 
ciantly dry, tha Nugar In Neraped, and the *c raping* are placed 
on tha top of tha mould, while tt portion of the fineat Nyrup 
In pourad upon tha uittNN t which gradually drain* through, 
taking a gnmt deal of tha dark-colored Nyrup with it; thi* 
proce** In repeated till tha Nyrup which drop* through In 
quite whita, AfW Neveral day* standi rig to harden, tha 
loaf In turned out, and tha point, which In Ntill rather diacob 
orad, In «havcd off, thU caiming tha well-known mynr-ltM/* 
form, iuatead of tha perfect conn mada by tits mould, 

What in Huyar- (Jundy If 

It In merely a Nlightly di lie rent preparation of augur; tt 
reboiled Nolutiou of it, which, when removed to a hot room, 
forma large cryatalN upon NtriugN or NtickN put into tha vunnuI 
for that purpoaa, 

Jh Huyar mwr math from any thirty tine than th$ iuyar- 
eane If 

Ycn ; it In made from the juice of tha NUgar-mapla, Acer 
laecharinum.) a fine-looking foreNt tree, which grow* in moat 
of tha Northern NtatcN of the Union. It In UNiial with the 
NattlcrN, when clearing (heir Und, to leave a few maple tree* 
for the home Miipply of angar ; hut there are tt |*o large tract* 
of maple forest Ntill undisturbed, from which abundant atore* 
of itiitt dalicioiiN Nugar are obtained, The ayrup i» uolleeteo 1 
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in March and April, when the sap begins to riso, the most 
favorable weather being frosty nights and sunny days. A 
hole is bored in the trunk of the tree, and a small chip 
inserted, from off which the sap runs into a trough placed 
below ; from these troughs it is collected once or twice in the 
day, and boiled down to the crystallizing point in an iron pot, 
which is often supported in the rudest manner upon sticks, 
as the manufacture is generally carried on close to the trees, 
sugar-making being performed at a sort of pic-nic, or "bee," 
as it is called, the party residing temporarily in a shanty 
built in the forest 

Is Maple- Sugar as good as Cane- Sugar? 

When refined they are hardly to be distinguished from 
each other ; but for domestic use the settlers prefer their raaplo 
sugar of a dark-brown color and with a strong, peculiar flavor. 
The uncrystallizable part of the sugar, called " maple honey," 
is extremely pleasant to the taste, and is considered quite a 
luxury. In India and some other parts of Asia, a kind of 
sugar called jaggery is obtained from various species of palm- 
trees. The sweet juice from which it is made flows from the 
top shoot or spadix of the tree when it is wounded. 

/ have heard of Beet-root Sugar — what is it ? 

It is a kind of sugar largely made on the Continent of 
Europe from the root of the beet This manufacture had its 
riso in the exclusive continental system of Napoleon, who 
would not allow any foreign products to be used, and by taxes 
raised the price of cane sugar to five shillings (six francs) a 
pound. Under the protection of this duty the manufacture 
of beet-root sugar was brought to a flourishing condition, 
after surmounting, by the aid of science, many difficulties; 
and though the causes which led to its establishment have 
long ceased to act, it still continues profitably to employ 
large numbers of the population of France, Germany, and 
Russia. 

There must be a great deal of sugar consumed in the world. 

Yes, indeed, thero is ; the produce of cane sugar alone has 
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ko«n estimated At (bur thousand five hundred and twenty -seven 
million* of pounds, and the quantity scents to increase* la 
Ancient time* honey was the chief sweet which was employe*!, 
and u a land flowing with milk And honey/ 9 it the Scripture 
ex predion (or a land possessing all the luxuries of life. Sweet 
substances were also extracted from Ute grapo And other fruits, 
many of which contain a Urge proportion of a kind of sugar, 
differing slightly (Vom Ute cane sugar but resembling it in aII 
essential particnlArs ; thin you will readily believe, if you think 
of the white sugary crystals you hare often seen in raisins 
which were a little too much dried. There is reason to tup* 
pose thAt long before the Art of preparing sugar from the 
sugar-cano wm known, piece* of the cane Itself were brought 
to Uble And Ute fresh juice sucked out; but all these source* 
could have, yielded a very am all proportion of the quantity at 
present consumed, which renders sugar Ute staple produce of 
Ute West India Islands, Hraxil, and other part* of South 
America, Java, Mauritius, Ilengal, and some other places. 
Hundreds of thousands, nay, perhaps millions of men, live by 
cultivating and manufacturing it 

Yon j/hUy o/ Ifanry ft* ci kind o/ jr«yrtf\ did yo« not t 

1 spoke of it as a sweet sulwtancc used instead of sugar 
formerly; but it is really a sugar secreted in the nectaries of 
flowers, collected by the busy bees, and stored away in their 
beautiful hexagonal cells the construction of which, and the 
whole economy of the hive, are among Ute most curious and 
admirable results of that unerring instinct which Ute great 
Creator has bestowed on Ute lower animals for Uteir guidance 
and protection. 

t nfv^t thought o/ hontff rtt ,t«yrir r\/t*y ; tf crytrW/ttet 
likt *«<wr, / JbwtP, ctatitf* old Acmry t« quit* M«V4\ and not 
fftiNJt/ar rcNf ft* frtsh honty ♦>. 

There arc many foreign particle* in Uie honey collected 
from different flowers, which cause* it to vary in color, flavor, 
and quality ; where the flowers are very sweet and fragrant, 
the honey is highly prised ; such was the honey brought 
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from Mount Ida, in Crete, the honey of Hymettus and Hybla, 
the beautiful Narbonne honoy, and that of Chamouny, while 
in Scotland the heathor, when in full bloom, scents the honey 
of the bees which aro kept in its neighborhood. In some 
eases poisonous or narcotic flowers impart their properties to 
the honey extracted from thorn to such an extent as to ren- 
der it very dangerous to eat 

What %9 Treacle f 

I thought you would understand when I was describing 
the manufacture of sugar, that the thick, nncrystallixable, 
brown liquor which flows from the sugar, and which is so 
often spoken of as molasses, is the same thing as treacle. 



About Paper. 



Of what is Paper made f 

Chiefly of linen and cotton ; white linen rags used to V j 
considered the only material of which the finer kinds couid 
be made ; but cotton rags and waste refuse cotton are now 
used, and the improvements in bleaching are so great that 
for many purposes it is quite immaterial what color the rags 
are. This country cannot supply any thing like a sufficiency 
of rags to meet the demand for paper, and large quantities 
are imported from Russia, Italy, and other parts of Europe. 
Hemp, old ropes, and even straw, are employed for making 
rougher and inferior kinds of paper ; and the attention of the 
scientific world has boon turned to finding some new cheap 
material, which may answer the purpose as well as linen 01 
cotton rags, and be abundant enough to supply the ever* 
increasing demand for paper. 
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Hwd is Paper made? 

When rags arc to be converted into paper, the first pro- 
cess is, to sort them thoroughly and cut them into small 
pieces ; they are then well washed, either in hot water in the 
fulling-mill, or they are subjected for several hours to the 
action a( steam. They are rinsed by being placed in a ves- 
sel in which a wheel or cylinder revolves, which gives them 
a slow progressive motion ; and a stream of clear water is 
allowed to flow through the vessel, which is continued till 
the water flows oat as clean and clear as it entered. The 
rags are bleached with chlorine, either in the form of gas or 
in combination with lime as chloride of lime. Reducing the 
rags to pnlp is effected by subjecting them to the action of a 
revolving cylinder supplied with sharp cutters, or teeth, which 
tear the rags and drive them upon other cutters fixed under- 
neath the cylinder. The material, whatever it was, of which 
the paper was designed to be made, is now brought to a per- 
fectly white, even, soft, and very thin pulp ; it is blued, and, 
if intended for printing on, is often mixed with size ; writing 
paper is not sized till it is in sheets. 

How can this thin, wet stuff ever become firm, smooth, 
glossy sheets of paper ? 

There are two modes of manufacture, one by hand, the 
other by a machine. It will be best to explain the first mode 
to you, as the latter can scarcely be understood unless the 
machine is seen in operation. The pulp, which is placed in 
a large vat, kept slightly warm, is continuously kept in mo- 
tion, that the fibrous particles may not settle. The workman, 
who stands by the side of the vat, takes up a portion of this 
pulp on a mould, which is a shallow frame made of fine wire- 
cloth, a little larger than the sheet of paper to be made, and 
he carefully holds it horizontally that the sheet may bo the 
same thickness all over. The vat-man sets the mould and 
paper to drain on the edge of the vat, and proceeds to make 
another sheet ; meanwhile another workman, called a coucher, 
deposits the wet sheet on a piece of felt and returns the mould; 
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they proceed in this manner till a great pile of sheets and felt 
is made, which is then taken all together to the vat-press and 
subjected to very strong pressure, to squeeze out the water 
and make the paper firm. When it comes out of this press 
the felts are removed and the paper is pressed again by itself. 
This completes the process for making the paper ; and all 
the finishing processes are chiefly used for writing-paper, 
that intended for packing or for printing being considered 
finished when dried and pressed. 

How is Writing-paper finished off? 

Several sheets at a time are dipped into liquid size, and 
then they are pressed in a very strong press ; they are after- 
ward separated, piled together again, and again pressed, and 
this is done several times to make the surfaces quite smooth. 

What is Size ? 

It is a kind of very thin glue made from skins, horns, etc; 
it is necessary to put it on the paper to prevent the ink 
from running; blotting-paper is hot sized at all, and all 
printing and other papers, except writing-paper, are usually 
sized in the state of pulp. 

Now tell me about the machine for making Paper? 

This machine, which was invented by Mr. Fourdrinier, is 
one of the most perfect and beautiful contrivances in ma- 
chinery, and yet is very simple. The pulp flows from the 
vat in an even stream over a ledge, on to a web of wire 
gauze, the width of a sheet, and five or six feet long ; the 
web is moved forward, by which means the quantity of pulp 
and the consequent thickness of the paper are regulated, the 
water falls through the wire, and, by the time the pulp 
peaches the end of it, it has ceased to be fluid ; it passes next 
to an inclined plane of felt, which further dries it, and de- 
livers it to a pair of rollers, between which it is squeezed; 
on it goes to more felt and another pair of pressing-rollers ; 
now it is paper, but all rough, and still damp : the machinery 
carries it on over polished cylinders, and made very hot by 
steam, and then, after being further pressed, it is wound up, 
10 
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finished, and ready to be cut into sheets for use. If St is to 
be sized after it is made, it passes through a bath of size 
before it goes over the latter hot rollers, and is thus dipped 
and dried without the least trouble. It is a curious sight to 
see the wet pulp flowing in at 'J no end of the machine, and 
after a few minutes delivered at the other end in the form 
of finished paper. 

How long ago was Paper invented f 

The Chinese, who have so often been the first to discover 
any useful invention, appear to have been the first paper- 
makers; they claim to have made it as early as the first 
century after the Christian era. Much of their paper is by 
some supposed to be made of refuse silk, while others main- 
tain that silk alone is not capable of being reduced to a pulp 
suitable for making paper; they certainly use a large portion 
of the inner bark of the bamboo, which is well suited to tha 
purpose, and is probably, in most instances, mixed with the 
silk ; they also make common paper of rice straw, as well as 
•ftf both cotton and linen rags. 

How did Chinese paper first become known in Europe ? 

The art appears to have travelled as far west as Samarkand, 
where there was a manufactory of paper, and when the Sara- 
cens captured the place in the seventh century, they acquired 
the secret, which with so many other useful arts they brought 
with them to Spain. In that country, however, they found 
linen a cheaper and better material than any that had been 
used before, and they established a large factory for making 
paper of that material at Xativa, now called San Felipe, in 
Valencia. This Moorish paper was well known in the twelfth 
century, though the entire invention of the art has sometimes 
been attributed to the Italians, and dated at the middle of 
the fourteenth century. 

When was paper first made in England ? 

A paper-mill was set up at Hertford early in the sixteenth 
century, by a man named Tate, and Queen Elizabeth knighted 
a German who had a mill at Dartford in Kent, in 1688. Bat 



« 



AHOl'T PAPIR. 210 

the paper manufacture made slow progross, and till a much 
later period moot of tho paper used in England was imported 
from France or Holland. Fuller gives a humorous account 
of the different kinds of paper in use in his timo. ** Vapor," 
ho says, " pai % ticipates in some sort of tho character of Uio 
country which makes it; the Venetian being noat, subtlet 
and court-like; the French light, slight, and slender; and 
the Dutch thick, corpulent, and gross, sucking up tho ink 
with the sponginess thereof." 

What was uwtl for writing on be/ore the invention of 
pa}#r t 

Many devices were had recourse to, inscriptions were 
engraved on the rock, and the letters filled up with lead ; 
they were also cut on smooth, prepared tablets of stone, of 
which kind were the tables given to Moses, containing the Ten 
Commandment*. The Assyrians and Babylonians stamped 
the impress of their letters upon unbaked bricks and cylinders 
of clay, which were afterward baked and made so durable, 
that modem research has enabled us to read in their own 
words, the accounts which the heroos of those ancient times 
wrote of their wars with tho Hebrews, Thin wooden boards 
oovered with a coating of wax, or some similar composition, 
were employed among the Greeks and Romans ; they were 
written upon with a metal style, and possessed this advantage, 
that the writing could be effaced when no longer needed. 
Plates of metal and thin sheets of ivory wore also employed, 
and tho skins of animals, either in the form of parchment, 
or in a less prepared state. Tho loaves of trees were used, 
as those of tho talipot-tree are still in some parts of tho 
oast ; and above all, the jnipyrus } or paper-rood of Kgypt, 
superseded all other materials wherever it could be ob- 
tained. 

What was this Papyrus — how was it made ready for use/ 

Tho papyrus, which is by some botanists called tho Oyperus 
papyrus, and by others Uio Papyrus antiquorum } is a tall 
reed, formerly very common in Egypt, Syria, and Abyssinia, 
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and other a^aceut countries; it grows in both stagnant and 
running water, has a stem from three to six feet high, with 
three acute angles, one of which always facet the current, 
when it grows in streams, aa if to break the foroe of the water. 
The root* are sometimes employed aa food, and the tlower- 
atemaare twisted into ropes. In order to prepare it for nae aa 
a writing-material, the thin concentric coata which aurround 
the item were atripped off and cut into strips of a certain 
length, generally from ten to thirteen finger*' breadth ; several 
of these strips were placed aide by aide on a board, and another 
layer pasted crosswise on them — the sheet thus formed waa 
afterward pressed and dried, and then polished by rubbing 
with a smooth shell or some similar substance* 

HVm M&w little $A*tte uml «*/M*nW«/y .* 

No ; a number of them were generally glued together by 
their edge, to form a roll, or mij>m> aa it waa called ; often 
not more than twenty of the sheeta were used to form the 
roll, but it could be produced to any extent, and some have 
been fouml aa much as thirty feet long. In the Egyptian 
papyri (which term is applied quite aa much to the written 
acrolla as to the reeds which mrnished theinX the writing is 
always in columns, with blank spaces left between, and the 
position of the initial Icttcra and other things show, even to 
the unlearned observer, that the writing waa from right to 
left, or the reverse of our mode. Some of these Egyptian 
papyri were written in what were called twAoruil, or com- 
mon writing, and some iu the hieroglyphic, or picture writ- 
ing. 

Did other nations besiih the iiyy/>/*<*/4$ ws* these Papyri f 

Yes ; Herodotus states that the Papyrus was an article of 
commerce long before his time, aud for many oenturiea it 
was a very important branch of the exports of Egypt ; the 
great number of Papyri found among the ruins at II ere u- 
laneum prove how commonly it waa used in Italy, and it 
continued to bo the principal substance employed ibr writing 
on in that country, until superseded by cottm paper brought 
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from Asia. Herodotus calls the papyrus byblos, from the 
Egyptian name for the plant, and it is probable that the 
Greek word biblion, a book, has been derived from this word ; 
and thus we trace back the name of our English bible to the 
plant which furnished the material on which it is probable 
that Moses wrote, and from which he read " all tho learning 
of the Egyptians." 

7* not our word paper derived from papyrus t 

Yes ; tho word paper and also the name for it in all the 
modern European languages, except Russian and Italian, are 
thus derived. The Italian carta comes from the Latin charta, 
'which was applied as well to parchment, and all other ma- 
terials for writing upon. 

You speak of parchment as the only substance now used 
beside paper, for the purpose of writing on — what is it 9 

Parchment is made of skins of sheop and lambs, though 
that kind which is used for the heads of drums is said to be 
made of goat-skins. Vellum is a finer, smoother, white kind 
of parchment, made of the skins of young calves. The mode 
of preparation is first to take off the hair or wool, then to 
steep the skin in lime, and afterward to stretch it very 
firmly on a wooden frame. When thus fixed, it is scraped 
with a blunt iron tool, wetted, and rubbed with chalk and 
pumice-stone, and these scrapings and rubbings are repeated 
several times on each side of the skin till it is fit for use. 
Parchment was employed in very ancient times, and it is 
curious that from about the seventh to the tenth century, 
it was beautiful, white, and good, but that in later times a very 
inferior, dirty-looking kind .of parchment oame into use, 
which has the appearance of being much older than the good* 
The reason for this is supposed to be, that the writers in 
these later oenturies used to prepare their own parchment, 
while at an earlier date it was a curious art only possessed 
by the manufacturers. Parchmont was sometimes so rare 
and scarce that great numbers of the older manuscripts were 
erased with pumice-stone, or the ink washed out with some 
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chemical substance, in order that they might be used again 
for writing apon. 

Why i* the paper which i* used to cover the wall* of rooms 
tailed Paper-Hanging* t 

Years ago, as you already know, beautiful embroidery was 
used to hang round the walls of rooms, to make them look 
warm and comfortable. This work, which was called tapestry, 
was in most cases the amusement of rich ladies, who had 
not roach other employment either for their minds or their 
hands, in a time when education was so little attended to. 
Matilda, the queen of William the Conqueror, assisted by the 
ladies of her court, worked a piece of tapestry, known now 
as the Bayeux tapestry, which describe* in a number of 
scenes all the principal events connected with her husband's 
conquest of England. Other materials beside needle-work 
came to be employed for hangings on the walls, such as silk, 
velvet, and even fancy work of feathers. When paper began 
to be common in England, attempts were made to supply the 
place of these costly hangings by the cheaper material, and 
as thoy were hung up, so the paper was said to be hung, and 
called hanging*, even though convenience caused it to be 
pasted to the walls instead of merely hung up before them. 

What i* Card-board t 

Card or paste board, in all its varieties, from the finest 
drawing-board to coarse, stout mill-board, is made by pasting 
together sheets of paper, and Afterward subjecting them to 
pressure ; so firm and hard can thia be made that, in one in- 
stance, a paper manufacturer roofed a part of his mill with 
stout board made of brown paper. There is another similar 
substance, similar at least so far as its construction is con- 
cerned, though in external appearance very different — I mean 
papier machi, of which are made trays, work-boxes, etc 

I* Papier-MachS made of paper t 

Yes, it is made in the samo manner as mill-board ; a coarse, 
thick kind of paper of a grayish hue is used for this purpose, 
and the sheets are pasted over a mould the form of the article 
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intondod to b© made. When the rough papier-mache* is dry, 
it is firm enough to bo finished off by planing or turning in 
a lathe, just in the same manner as if it were wood. The 
surface is genorally highly polish od and ornamented with 
gilding, or with painting, in winch manner beautiful groups 
of flowers, or animals, or even copies of good pictures by 
famous masters, are transferred to our trays and writing-casos, 
screens, and boxes ; thus forming a new and very attractive 
application of art to our household uses. Another mode of 
ornamenting papier-machS is, that of inlaying it with pearl. 
When this is intondod to be done, the pearl, which is very 
thin, is cut out the shape intondod, and attached by cement 
to the surface of the fxtpier machS ; any coloring or gilding 
which is desired is then applied, and afterward the wholo 
surface is covered with a thick transparent varnish, which 
raises it all to the levol of tho pearl. 

What is Tracing-pa}*r f 

Tracing-paper is made of the rofuse of the flax-mills, and 
being formod into a semitransparent stuff, yields a transparent 
paper. Tho same material is used for the paper of bank- 
notes ; but for this latter purpose it is bleached with chlori- 
nated lime. 

What is Rice-paper t 

A substanco said to bo made from a membrane of tho 
Artocarpus incisa, or bread-fruit tree. It is brought from 
China in small pieces, dyed of various colors, and is used as 
a material * for painting upon, and for the manufacture of 
fancy and ornamental articles. It was at first erroneously 
supposed to be prepared from rice, henco its name. 

Why is the term "Foolscap" applied to the paper so desig- 
nated? 

It is said that this designation is derived from the fact 
that Charles I. granted to oortain parties a monopoly of tho 
manufacture of paper, and overy shoot bore in water-marks 
the royal arms. But the Parliament, under Cromwell, made 
jftats of this in every conceivable manner, and ordered the 
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royal mma to be removed from the pajter, and the fool** e»p 
mid hull* t>tdi&tituted, Of ifMiirtft the«»e were rmuoved nfW 
the Uefetomtion, l*ut fwperof the *tee of the I 'mlimMent Jour- 
nal* always retained the mint* of " tiH*\mm\*. n 
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JfTtf// m Nmllnfj wa,f imuU of? 

U i* a compound of *hell-lmt mid iMtein, ^»m! f* colored with 
Vermillion, lmM|d<lw*k, or verditor, wwording to the lorn d**- 
alred ; thewi ingredient* «re melted together, mid the *eai- 
irijf«wmf i* afterward formal into &tiek« by rolling, 

Yitu. my it In muih 0/ ShrlHue —what In Mutt? 

I,ae in rt re*iuou» aubtttauce produced by a little irttuet, the 
Vherwr* tuevu, on the leave* mid branches of eertain tree* 
growing iii liengal, A»*am, I'egu, and Miaui. Thi* fitil* 
ereutuie lay* it*> egg* mi the balk, mid then eover* them 
with 1* quantity of lae, which i* evidently intended to pro- 
tect them iii their early *tage*, wild to feed the young larvm 
when they come out. It i* beautifully formed into eelU, 
with much eare mid regularity, \m yield* a Hue red dy«, 
inferior in color to cochineal, but *aid to be even more per- 
manent, 

J'^* /*/<// *7 /ai ; //» Hjjmkinfj 0/ Hwliny-was, you mlhd it 
ifoUluv t 

Ye*; there Are several different kind* of lae, or At len*t 
different *tate* in which it i* brought to market ; fir*t, there 
i* *tieklae, which umy he called it* natural *tate, nothing 
more being done to it thmi breaking off the incru*ted twig* 
mid bringing them to market; *eed-la<s i* the pounded *tlek» 
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lac after it hat been separated from tho sticks, and all tho 
coloring matter extracted from it, which makes the lac-dye, 
or lake. Shell-lac is produced from seed-lac, by melting it, 
and straining through a bag; it thus forms thin, transparent, 
amber-colored plates, and is used, as you have heard, for 
making sealing-wax, and for varnish, also in making hats. 

What is the Cochineal you mentioned f 

A brilliant red dye, obtained from certain small insects 
which abound in the tropical parts of America; being found 
wild in Mexico, Georgia, South Carolina, and some of tho 
AY est India Island*, feeding on tho common Indian fig, or 
prickly pear, Cactus opuntia ; in Mexico and somo of tho 
adjoining Spanish settlements tho insect is reared with great 
care on tho Cactus cochinilifer, on which it grows much 
larger than in its wild state, though seldom exceeding a 
barley-corn in sizo. The female insect alone is gathered, as 
it alone yields the dye ; it is wingless, and very stationary, 
seldom moving from tho part of the plant whore it has fixed 
itself; it spins a little wob, lays its eggs, and dies ; tho male 
has wings. It may seem strange to speak of a crop of 
insects ; but the growers of cochineal treat it like a crop, 
and make a very profitable trade of it : their first care is to 
rear tho plantation of prickly pears ; and, whon this is ready, 
pieces of a plant infested by the cochineals are placed hore 
and there among the others ; thoy soon spread, and in time 
the plants are all covered. 

How are they collected f 

The wild cochineals are gathered six times a year, just 
before they lay their eggs, but the cultivated only three times. 
The inseots are detached from the plant by means of blunt 
knives, and are put into bags and dipped into boiling water 
to kill them ; they are afterward dried in tho sun, and, 
though they lose two-thirds of their weight by this process, 
yet six hundred thousand pounds are annually sent to 
Europe. 

What do the Cochineals look like f 

10* 
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Like small oval grains, flat underneath, dark and dusted 
over with a white powder ; when crushed, they form a rich 
dark-red powder, and from them all our most beautiful scarlet 
and crimson dyes are procured. 

Are other insects used for dyeing f 

Yes, there is tho Kermos, an insect of the same species as 
the cochineal, found upon the evergreen oak ; which was 
much used, bofbro tho discovery of America, for dyeing 
scarlet ; its name is of Persian origin, and tho Moors appear 
to havo boon well acquainted with its use, both bofore and 
after their settlement in Spain. Since the introduction of 
oochineal, it has been littlo used, as the dye it yields is much 
darker and less brilliant, though it stands better, Tho scarlet 
wools dyod with kormes, in some old tapestries in existonco 
at Brussels, retain all tho brilliancy of their color, though 
they arc two hundrod years old. 

Are all red dyes obtained from insects f 

No ; ono which is commonly used is obtained from log- 
wood, which is brought in blocks, and afterward chipped 
up into littlo pieces, in which state tho dyers make a decoc- 
tion of it. The logwood-tree, Ifwrnatoxylon Campcchianum, 
grows in Campcachy, and some other parts of South Amer- 
ica and tho West India Islands. It is a small tree, seldom 
more than twenty-four feet high, very crooked in its growth, 
branching and bushy, and the smaller branchos beset with 
strong spines; it ban pinnato leaves, and terminal clusters 
of reddish-yellow flowers. Another rod or pink dyo is ob- 
tained from tho flowors of tho dyers' Carthamus, Carthamus 
tinctoriuS) also called safflowor ; this is an annual plant, 
growing in Egypt; it has a stout stem, with many pointed 
leaves full of strong veins, and a flower not much unlike a 
rich orange or golden colored thistle, though it is not tho 
•amo order of plants as the thistle. 

What are purple prints dyed with t 

With madder, tho root of a plant cultivated in many part* 
of Franoe and in Zealand : that which comes from the Levant 
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is thought superior to any other, and tho difforenco is at- 
tributed to the roots of this kind being dried in tho open air, 
under so elear a sky. The beautiful bright red, called Turkey 
red, is also dyed with madder, tho different colors being tho 
result of different mordants which are used. Tho Latin name 
of the madder is Jlubia tinctorium. 

What U Indigo? 

It is a doep-bluo dye, obtained by steoping the loaves of 
a small leguminous shrub, the Indigo/era tinctoria, in water ; 
a blue sediment is deposited, which is afterward evaporated 
to -dryness. This dye has been used in India for many ago*, 
but was not known in Europe till tho middle ages. One 
species grows wild in tho temperate parts of Asia, and 
another in tropical America, and in central Africa, Tho 
greater part of that now used is, however, the result of cul- 
tivation. 

Was Dyeing an ancient art t 

It is very old ; indeed in all ages brilliant colors havo ex- 
cited admiration, and even the uncultivated savage 1ms ovinoed 
a passion for the beautiful and bright hues to be found in 
the feathers of birds and other natural objects. The origin 
of dyeing, or producing colors by artificial means, is of great 
antiquity, for Moses speaks of stuffs dyed blue and purple, 
and scarlet, and of shoep-skinsdyed red. Among tho Greeks 
dyeing seems not to have been much practised ; the woollen 
clothes usually worn by them wero of the natural color of tho 
sheep; but the wealthy preferred colored dresses, of which 
scarlet was much esteemed ; still purple was more highly 
valued, and was the distinguishing mark of tho greatest dig- 
nities, being reserved for princes only. Tho most famous of 
their purple dyes was that called Tyrian, which is said to 
havo been extracted from a certain shell-Ash, a species of 
murex, common on the shores of the Mediterranean ; but tho 
quantity of purple juice afforded by this animal i« exceed- 
ingly small, and consequently garments stained with it were 
of great price. The Romans were equally severe in restrict- 
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ing tho imn of purple to tho highest runic ; and it doe* not 
Appear that tho number of their dye* and dyed color* were 
considerable, although colored dronno* wr.ro not rare among 
thorn. Tho art of dyeing *lowly improved in modern time*, 
until tho Application of chemistry, by throwing on it peculiar 
light, haii of late advanced it to a degree of perfection for- 
merly unknown; and this has afforded great resource* to tho 
ingenuity and industry of man. Tho superiority of our ()y«* 
must bo ascribed principally to tho employment of pure alum 
And notation of tin as mordant* — substances which give to 
onr common dye-stuff* remarkable depth, durability, and hi*- 
tre. Another recent improvement is the application to textile 
fabric* of metallic compounds, such a* 1'russlan blue, chrorno 
yollow, etc. 

What in Whnlcbfmt t 

It i* a *ulmtanco very nearly re*embling horn, and i* ob- 
tained from the upper jaw of the whale ; it appear* to *erve 
tho animal in*tcad of teeth. The piece* of whalebone vary, 
with the size of the whale, from three to twelve feet in length, 
And the breadth of the (argent i* about one foot at the thick- 
est end. Whalebone i* extremely elastic, and i* used in largo 
quantities in thi* country for funking the rib* of umbrella* 
and para*ol* t bone* for stay* and hoop*, which the ladte* of 
tho present time wear, as did their fair ancestresses, as far 
back as the days of Queen Kli/.abeth. Ho little was known 
of the anatomy of the whale in olden times, that there in 
recorded an old feudal law, by which it i* provided that the 
tail* of all whale* caught belonged to the queen, in order 
that the royal wardrobe might be supplied with whalebone ! 

Whit in taintjluim f 

Itinglass is a kind of very fine pure glue, made of the air- 
bUddcrs and sounds of various large fishes. The best is that 
brought from Russia, where a great quantity is made from 
tho fish taken in the various large rivers which flow into the 
North Hea and the Caspian. Isinglass dissolves readily in 
hotting water, And is timid to make jollies, blanc-mange, and 
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many other pleasant articles of cookery; it is often used to 
stiffen silk, to make sticking-plaster, and for various other 
purposes. A less expensive article of a similar kind, called 
gelatine, has been introduced of later years, but it is not 
nearly bo good as isinglass. 

What is real Glue t 

It is made of refuse horns, hoofs, parings of hides, and 
other similar materials, boiled down to a thick jolly, and re- 
peatedly strained from all impurities. When cold it makes 
hard, thin, brittle cakes, which, when boiled with water, form 
the strongest material for nniting wood. 

What is Bell -metal ? 

A compound of copper and tin, which becomes not only 
more sonorous, but heavier than either of the ingredients 
apart. The proportions differ ; ordinarily, however, twenty- 
three pounds of tin are mixed with one hundred pounds of 
copper — the latter being somewhat increased when the bells 
are larger. Brass, spelter, and even lead are sometimes 
added ; and, more rarely, silver, which is considered much 
to improve the tone of the metal. 

What is Ink made of? 

There are a great many different kinds of ink, and the in- 
gredients vary very much, but in most fluid writing-inks 
(falls and sulphate of iron are the chief, with the addition of 
gum-arabic to render the ink a little adhesive and make it 
flow properly from the pen. Some very black ink is made 
with oxide of manganese. A great deal of the best ink is 
very pale when first written, but turns black, from the ab- 
sorption of oxygen, with exposure to the air ; the ink with 
which ancient manuscripts were mostly written was not, like 
ours, a chemical compound, but was made simply of charcoal 
dust suspended in water with a little gum ; the color of this 
compound must have been much more enduring than that 
of our inks, but it would be both disagreeable and tedious to 
use. Red ink derives its color from Brazil-wood, a well- 
known dye, and blue is colored with Prussian blue. 
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What U Marking-ink t I know it is not black but 
gray. 

Marking-ink in a gray-colored solution of nitrate of silver 
and an alkali ; it becomes* when properly prepared, a deep 
indelible black, on exposure to heat and light; and the 
coloring matter is so intimately connected with the cloth as 
almost to become a part of the fibre, as is the case in all 
really permanent dyes. 

Art there any more kinds of Ink f 

Yes ; there is Chinese or Indian ink, and printers* ink ; of 
theso tho former is more like the old inks that I mentioned 
to you than those we use now ; it is made of the finest lamp- 
black, care Ail ly prepared, and animal glue; some delicate 
poriumc is usually added to these ingredients, and the whole 
is made into solid cakes or sticks* which are ornamented 
with letters or figures, in colors or in gilding. This ink, 
which is chiefly used in this country for drawing, either with 
pen or camel's hair pencil, for shading and other similar 
purposes, is used in China for writing with, which is done 
with a brush instead of a pen, the roughness of the effect 
produced being familiar to us all, in the appearance of tho 
characters on the papers in winch the tea is wrapped. 
Printers* ink is composed of lamp-black, turpentine, oil, and 
resin mixed in certain proportions, and is a glutinous adhe- 
sive black paste; it is applied to the typo by means of a roller 
composed of glue and treacle, which passes first over the slab 
or table supplied with ink, and then over the surface of the 
type. iScveral curious and fancy inks have been invented 
which change color when exposed to heat or light, or which 
boing invisible when written, can bo made to appear by tho 
application of some other substance ; these are called gym- 
pathetic inks. 

What i$ Ivory t 

Ivory is the substance of tho largo tusks of tho elephant, 
which grow on either side of its mouth, something like horns 
in form, Tihs well-known article is much valued for Its 
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whiteness, fine grain, and the good polish that it takes, and 
in the countries where elephants abound, hunting them for 
their tusks is a very profitable, though perilous and laborious 
employment 

What countries are these which supply us with Ivory f 
The southern coasts of Africa, India, Ceylon, and the 
countries north of the Malay Peninsula ; the Chinese market 
is chiefly supplied from these latter countries, and from the 
Islands of Sumatra. The greatest quantity of ivory imported 
is used for knife-handles, but much also is used for making 
musical and other instruments, chess-men, billiard-balls, and 
toys. The Chinese excel all other nations in the art of 
working and carving ivory; they carve concentric hollow 
balls of which the inner ones, though only visible through the 
perforations in those which are outside them, are as perfectly 
ornamented, and as entirely free to move and turn as the 
outer ones. The Chinese chess-men, boxes, and card-cases are 
far superior to any that can be made in Europe. It is gener- 
ally considered that African ivory retains its whiteness longer 
than that from the East Indies. Ivory is also obtained from 
the tusks of the walrus or sea-horse as well as from those of 
the elephant 

/* there not something called Vegetable Ivory t 
Yes ; there is a beautiful white substance now often used 
instead of ivory, which is the kernel of a nut produced by 
a member of the palm tribe. This most beautiful tree, the 
Phytelephas macrocarpa, grows abundantly on the banks of 
the river Magdalena, and in some other parts ef tropical 
South America ; the fruit, which is large and hard, and is 
called by the inhabitants tagua cabesa de negro (negro's head), 
contains at first a clear fluid, very pleasant to the thirsty 
traveller; this fluid becomes more milky, and by degrees 
slowly solidifies, until at last it is as hard as ivory. This 
phenomenon of a nut being filled with juice which hardens 
into a solid kernel, is by no means uncommon among the 
palm-trees, of which we have a familiar instance in the 
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eoeoa*nut ; and there are nome npeelen betide Ihe tagua 
whone (Yultln nulled ter earvlng Into ornament* 

Thin eurloun nubntanee, about whleh no mueh nneertalnty 
wan foil, ban been proved to be the habitation and work of 
numeroun amall ereaturen very tor down In the aeale of erea* 
tlon, almont at the lowent point of animal lifts where H to* 
aennlhly melt* Into the lower form* of vegetation » yet thene 
little jwltfi**) an they are ealled,have a large voeatlon annigned 
to them in the economy of nature; not only do they form 
the heautltel white eoral no often neen Adorning onr eahlneta 
and our room*, the red no highly printed ter pewonal orna* 
went*, and the hlaek, which In neareer than either, hot to 
them It In given In the eoume of yearn to term daogeroua 
eoral reefn on whleh many a vennel han been loat, and even 
to build up new Inland*. 

Mm in if. }m*iM.p thai *ntk tiny t.twl*nnn «# pm dmrik 
*k<wt<( fotibfa fa mult* i*lund*t 

It appear* that each nueeennlve generation of them build* 
Itn habitation above thone of the onen who Imve gone beteroj 
thu* the mnw eontlnuen rUIng, the lower part Mug dead 
mid uninhabited, the upper nurfaeo full of Hie and animation ; 
each little polype dwelling In Itn hole, and ntretehing out 
feeler*, or, an they are called, tpnhiwhp) of varying lengtlt 9 
which nerve to eatolt the minute animaleula* on whleh It 
feodn. The name Inntlnct whleh toaehen thin tiny worker 
alway* to add to Itn building In an upward direction, necma 
alpo to have ludueed It to elioone the mont favorable point* 
for commencing the ntructure. A glanee at the map of the 
tnlaudn of the 1 VHie, no many of whleh are of eoral origin, 
will nhow them to he apparently plaeed on the top* of rangoa 
or grou|m of nuhmarlne mountain*, and thu*, though there 
are Inntaneen of eoral reefn rUIng almont perpend leuUrly 
(Vom a tlepth of twelve hundred feet, nueh In not often th§ 
cane. When the mann of eoral rlnen to low^water mark, the 
polype* no longer build upward, but other Agtnetti eome it 
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to flnlnh the embryo Inland \ high tlden and ntormn eontrihuti 
I^H%ko« pleeen of rook,eoral, nand, and nea^weednj nnlt ptanjto 
vegetate oh tin* ivi*fj and neaddrdn eome Mini vtnlt It ; by de* 
given a mil! In formed by the deeay of vegetable nultntaneeis 
and the erumhling of mineral onen, iVom exponure to wet 
and a tropleal nun, ami then perehaeee nome ntrny eoeoa«nut| 
whleh may float long in the nalt water without lotting U* 
vitality, In wanhed on nhore, It taken root, and beeomen the 
parent of a tropleal forent, fin*, ma noon an treen appear, the 
inland* are vUlhle from a dintanee, and land btrdn are at» 
traeted ih^iv, bringing with them the needn of many land 
plant*, till At lant I In* i*or«l reef beeomen a tortile inland, 
fitted In every way for tin* habitation of mnn» Many of thene 
inland* are either wholly or partially nurrounded by a ring 
of eoral roekn at nome dintanee from tin* nhore, whleh, 
though It render* the approaeh to them dlttleult, afttml* 
*he!tered harbor* whleh they emdd net otherwi*e po**e**« 
\l*h*r* ♦{**»* f \>#*tt/ tHWt> /Ww* t 

tt In found In great ahundanee In the Mediterranean, the 
Red Sea, and the Wmtan Oulf; and alno, an yon will already 
have eenehnled, In many part* of the Paelfle Oeeam The 
Oo|iti\ at whleh It In found In very varloun—all that appear* 
Important In, that the eoral tnneetn nhnuld alwayn he helow 
low-water mark, ami that the rayn of the nnn nhouhl readily 
penetrate* It In obtained by dragging the bottom of the nea 
with a heavy kind of eronn, armed with ntrong hook*, and 
loonely twlnted all round with noft rope*, whleh entangle the 
pleeen of eoral broken off by the bar and hook*, and bring 
them *afoly to the *urfoee» 

I^Atfl i* fti*mytf 

tt In a marine nubntanee of the name elann an eoral, being 
in foet the dwelllng-plaee, or rather nkeleton of a whole eotony 
of polypen; for thene ntrange little ereatnren earry the prln- 
elple of having all thingn in eommon no for, that they aetually 
have ene houneheld nkeleton, on whleh their *eparate, tiny, 
pulpy eelve* e*i*t, and whieh they all help to form. In their 



894 HISTORY AND MYSTKHY 09 COMMON THING*. 

first stages of existence, sponges are little gelatinous hags, ap- 
parently possessing the power of swimming 5 they finally fix 
themselves on a rook ; their skeletons begin to be formed 
from some internal seoretiou of their own; and then they 
never move again, but grow and grow till the mass is like the 
sponges we see ; only it is always oovered with the jelly- 
like living covering, furnished with pores or mouths which 
suek in the sea- water for nutriment, and larger holes through 
which it is expelled. 

Where do SjMwye* come from t 

There are a very great number of different sponges, and 
some variety is found on almost every shore, but those we 
use for washing are ohiefiy brought from the Mediterranean 
Sea, and the Archipelago; these sponges are obtained, some 
by dredging, and some by diving ; the latter mode is ren- 
dered more easy than it otherwise would be, by the exquisite 
transparency of the water, which enables the diver to discern 
his desired object growing at the bottom of the sea, 

Wkitl it Indian-Rubber f 

Indian-rubber, or, as it is sometimes called, (\»outtAo*t % u 
the dried juice of several Asiatic and American trees. That 
which comes from Asia is mostly derived from the I\?*i 
efatticu$t a large and handsome tree of the fig genus, which 
towers above the surrouuding forest, growing either solitary 
or in groups of two or three. One trunk which was measured 
was found to be seventy-four feet in circumference, and they 
sometimes attain the height of upward of one hundred feet 
It is calculated that, in a belt of forest thirty miles long and 
eight wide, which exists in one part of Assam, there are more 
than forty-three thousand of the setrees. The South Amer- 
ican caoutchouc is the produce of the Jafrapta tfatfnw, 
and the Siphoma efa#tia* % 

How is JmiinH-Jiubber obtained * 

In the cooler part oS the year the bark is cut through, 
when a white milky juice exudes, which in South America is 
generally applied at once to the outside of elaj moulds* a*4 
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dried. Aftor repeated layers have been applied, whon quite 
a thick substance is produced, the mould is crushed, and the 
fragments are romoved through the neck of the flask formed ; 
as this drying process is often performed in the smoke, the 
juice by this means becomes black. From the East Indies it 
is imported in lumps or balls, and sometimes the juioe itself 
is brought over in close-stopped vessels. 

What is Indian-Rubber used for t 

It was first used for rubbing out pencil-marks on paper. It 
is extremely elastic, so much so, that a small indian-rubber 
bottle, only a few inches in diameter, can, after being softened 
in warm water, be inflated with air till it is six or seven feet 
in diameter, and semitransparont. This quality makes it very 
useful for forming bands and straps, and for weaving into a 
kind of cotton web, which is used for similar purposes ; chil- 
dren's playing-balls are also mado of small globes of indian- 
rubber inflated with air. This brings us to another of the 
useful qualities of this curious substance, it is perfectly 
insoluble in water and impervious to both water and air, 
hence its use in making water-proof fabrics and air-pillows, 
these are generally mado by spreading a thin coating of 
caoutchouc dissolved in spirit, botween two surfaces of the 
oloth, which by this means are firmly glued together, and 
wade perfectly water-proof. The uses to which indian-rubber 
and its congener gutta-percha, a more recently discovered and 
wore solid article, are applied, are too numerous to mention ; 
tubes, pipes, straps for machinery, trays, picture-frames, ink- 
bottles, whips, sticks, combs, boxes, chairs, tables, sofas, and 
all sorts of furniture are formed of it. 

What is Gutta-Percha t 

It is as I have told you another substance similar to indian- 
rubber, being the dried sap of the Isonandra gutta, a tree 
growing in Malacca, Singapore, and some other eastern places. 

What are Hats made off 

Most of the hats now worn are made of chip, cork or some 
other light substanoe, and oovered with silk which is woven 
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for that purpose, being in fact a long and very smooth-haired 
plush ; these haU formerly worn were made of felt covered 
with beaver dowu or rabbit*' down : they were dear, hot, and 
heavy ; and though common only a few years ago have been 
almost entirely superseded. 

What u Felt f 

It is a curious substance made without any wearing, and 
owes its origin to the tendency that fibres of wool have to 
mat together under pressure, and interweave so as to form a 
durable and firm web. In order to make felt, the wool, 
down, eta, are first bowed to separate the fibres, the two 
materials are then united, spread out evenly and pressed; 
this forms a rough felt, very loose and imperfect ; the next 
operation is to knead and roll it with the hand, which ren- 
ders it much more compact After this it is taken to tho 
edge of a boiler, containing wine or beer lees, water, and 
sulphuric acid, almost at boiling point, and it is well worked 
in this mixture, which shrinks it. The felt is now a hollow 
cone, and is next stiffened by being brushed over on either 
side with a solution of shell-lac in spirit ; this not only stiffens 
the hat but renders it water-proof. 

IFA<i/ queer-looking things these hat* must be, of a comical 
shape and daubed over with she I Mac ; what is done to them 
next, 9 

The nap is put on, which is composed of the fine down of 
the beaver, the rabbit, and other small animals; this fine, 
soft nap is felted on, and the whole hat is worked over a 
block till it assumes the proper form ; it is next dyed black, 
the crown strengthened by putting in a round diso of chip 
or pasteboard, and the nap raised and smoothed by hair* 
brushes and warm irons ; lining and binding are then the 
only operations needed to fit the hats for wear. 

Where do the Beaver* /it* whose hair you said was used 
for making Hats? 

The beaver is a native of North America ; it is a small 
animal, covered with hair of two kinds, one fine and soft* *&d 
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the other long and coarse, and has a remarkable, broad flat 
tail, covered with scales, which serves the double purpose of 
a rudder to guide his course, and a trowel to build his house. 

His house ! what sort of a house does he build 9 

The beavers live in company, and a number of them hav- 
ing selected a stream suited for' their dwelling, commence 
making a dam across it; for this purpose they gnaw down 
trees with their strong sharp teeth, and instinct teaches them 
to do this in such a manner that the trees shall fall across 
the stream ; the interstices are then filled up with mud and 
clay, and the whole plastered neatly by the broad tails of the 
little build ere ; in the quiet water which this dam secures 
them, they build their huts in a rounded form, and having 
several separate cells in each, the floors of which are often 
strewed with leaves or small branches of fir-trees. The 
beaver is quite amphibious, that is, he can live either on land 
or in the water ; his food is roots, fruits, and water-plants. 

What are Anchovies ? 

Small, soft-finned fishes of the herring species, inhabiting 
the tropical seas. They are caught in the Mediterranean 
from May to July, the fish during this period leaving the 
Atlantic to deposit their spawn on those shores. The fishing 
is carried on by night, the anchovies being attracted by the 
charcoal fires which are burned in the stern of the boats. 
The head, gills, and entrails of the fish are removed, and the 
bodies salted and packed in small casks, in which they will 
keep for a long time, if the air is excluded. 

Wluat is Eider-down? 

An exquisitely soft and elastic down, obtained from the 
eider-duck. These birds build their nests among precipitous 
rocks, and the females line them with fine feathers plucked 
from their breasts. The natives of the districts where they 
abide let themselves down by cords among the dangerous 
cliffs, and collect the down from the nests. These ducks are 
abundant on the shores of Davis's Straits and Baffin's Bay ; 
also in Lapland, Norway, Iceland, Greenland. It is stated 
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ihut nome elderduckn pann the winter ncaaon on the eoant of 
New Jemcy, and a few have been obtained off Honton, and 
At ICwMport lit Maine. They rarely move further southward 
In winter limn to permanent open water. 

Whnti* Putty t 

A kind of pante or cement, compounded of whiting or car- 
bonate of lime and llnneed oil, kneaded to the eonnlntence of 
dough* tn urcMwMr*, a very fine cement! made of lime 
only, 

\rhnt in QitMtmp t 

tjlmentone (Venhly burned, mid deprived by that mean* of 
It* carbonic add, The operation In conducted In kiln* con* 
ntrueted for the purpone; the llmentone In caponed to a red 
heat, hy which mean* the carbonic acid In expelled, tn thin 
•tale, when nprlnkled with water, It become* very hot, And 
crumblcn Into a dry powder, called nlaked lime. 

WhtHi* 7Vrrti-f to/tot 9 

Literally baked clay, but the name In given to ntatuen, fig- 
nrcn, vanen, etc, modelled or cant In a panto made of pipe or 
potter*' clay and a fine grained eolorlc** nam), with pulver* 
Ued potsherd*, nlnwly dried In the air and afterward fired to 
A atony hardnenn In a kiln. Tcrra-cotta In the common name 
fbr a very large ela** of remalun of antiquity ; a collection of 
thene In the ItrttUh Muneum In of great Ititerent; among 
them are vanen ornamented with the mont cxiptlnlte nklll, and 
which, ludepetident of the excellence of the painted embel- 
lishment, exhibit a remarkable beauty of outline. A portion 
of them appear to have their eolorn burnt In ; with other* 
the embellishment* are painted on the nurface. 

Whitl i* Crpimttf 

A colorlcfin, transparent, idly liquid, dlntllled from wood- 
tar; It appearn to be the antineptlc power of wood tar, nmoke, 
etc, tin aetloti upon animal matter In very lutcrentlug; It 
preventn the putrefaction of butcher*' meat and flnh, coagu* 
late* albumen, and It In Inferred that It In owing to the prcn* 
•nee of ereonote that meat In cured by amoklng, It kill* 
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plants and small animals ; in certain cases it is a valuable med- 
icine, in others a powerful poison. 

What is Albumen t 

A constituent of the fluid part of the blood, and of the sap 
of some plants — the potato, parsnip, carrot ; the white portion 
of the egg is in great part albumen, to which substance it 
owes its name. Albumen in its natural or uncoagulated state 
has little taste and no smell. When dried spontaneously in 
a low heat it becomes a brittle, transparent, glossy-like sub- 
stance, which, when spread thin upon substances, forms a 
varnish, and is accordingly employed by book-binders for that 
purpose. Whon thus dried it resembles gum-arabic, to which 
also its taste is similar. 

What is Hartshorn t 

The articles denominated spirits of hartshorn and salt of 
hartshorn were originally obtained only from the horns of 
different species of deer, to which very extraordinary virtues 
were attributed; but they are now chiefly prepared from 
bones, or by a direct solution of the pure carbonate of am- 
monia. When hoofs, bones, tendons, horns, etc., are heated 
in iron cylinders, they aro decomposed, and a product is de- 
rived, partly liquid, partly concrete, which is termed the car- 
bonate of ammonia, and which, when separated from an em- 
pyreumatic oil that accompanies it, is called spirit of harts- 
horn. Ammonia is a volatile alkali, found in the vegetable 
and the animal kingdom; it is found united with native 
oxide of iron, in charcoal, and all soils which are turned up 
and exposed to the air. Rain-water contains traces of am- 
monia derived from the air, in which it is present in minute 
quantities. It is manufactured usually from slaked lime. 

What is Vanilla f 

The fruit of a plant of the orchidaceous ordor, climbing 
over trees in tropical parts after tho manner of ivy. The 
fruit is a long pulpy pod, in which resides a liquid of exquisite 
odor, known as the balsam of vanilla. This balsam, how- 
ever, is rarely exported ; the mode is to dry the pods in tho 
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■tin ; afterward slightly ferment thorn, and in thin state they 
are Kent to market. Vanilla in used extensively in flavoring 
chocolate, ices, creams, and confectionery ; it acts upon the 
system an an aromatic stimulant, exhilarating the mental 
function*, and increasing generally the energy of the animal 
system. 

What t« Glycerine I 

A nearly colorless viscid liquid, obtained from olive-oil or 
other fatty substances. It has a very sweet taste, and is of a 
sirupy consistence. It is used in soup, and is of a healing 
nature ; it mixes with water in all proportions, and is not 
fermentable. 

What in Bird' Lime t 

A glutinous substance derived from the bark of the holly 
by a process of boiling. A similar substance can be obtained 
from mistletoe, and from the young shoots of the elder. It 
contains resin, mucilage, free acid, and coloring matter. It 
is used to catch birds, and for this purpose the twigH of bushes 
are smeared over with the viscid substance, it is used in 
India for destroying insects. 

What is Borax f 

A salt formed by a combination of boracic acid with soda. 
It in found native in some of the lakes of Thibet and Persia, 
and is imported from India under the name of tincal^ which, 
after purification, forms the refined borax of commerce. It 
appears in crystalline masses of a moderate size, or in dis- 
tinct hexagonal prisms, terminated by three or six sidod 
pyramids; is of a white color, and transparent. When 
heated, water of crystallization is driven off, and the residu- 
ary salt fuses into what is called (/la us of borax* 

What are the uhch of Borax? 

It forms one of the best fluxes known. It is used in tho 
analysis of minerals by the blowpipe, in melting the precious 
metals, in forming artificial gems, and in soldering. When 
mixed with shell-lac, it renders the lac soluble in water, and 
forms with it a species of varnish. 



MI8CKLLANK0US. 241 

What is Oakum P 

The substance into which old ropes are reduced when thoy 
are untwisted, loosened, and drawn asunder. It is used in 
oalking the seams of vessels for stopping or preventing leaks. 

What is Chloroform f 

A peculiar limpid fluid obtainod by distilling a compound 
of chloride of lime and alcohol. It is used for producing 
insensibility during surgical operations, for which purpose it 
was first omployed by Drs. Jackson and Morton of Boston — 
a discovery which has been justly pronounced as second only 
in its beneficent effects to that of vaccination as a preventive 
of small-pox by Dr. Jennor. It acts upon the system, when in- 
haled, by suspending the functions of animal life, as sensation, 
consciousness, and volition. In this state the person is, as it 
were, in a profound sleep ; he is incapable of movement, and 
while digestion, respiration, circulation, and all tho functions 
of life go on perfectly well, ho is insensible to external im- 
pressions. The vapor of ether, a compound produced by the 
distillation of sulphuric acid and alcohol, has been used for 
the same purpose, but chloroform is usually preferred ; a 
smaller quantity is required, it is more rapid in its action, and 
its effects upon tho system are less marked and lasting. 

What is Lunar- Caustic f 

Caustics are a class of substances employed to create 
artificial ulcers for the purpose of relieving some deep-seated 
malady, the chemical operation of which is a supposed 
attraction between the animal body and the substance em- 
ployed. Lunar-caustic is most commonly in use ; it is obtained 
by evaporating gently tho nitric acid solution of silver to dry- 
ness in a silver vessel, continuing the heat until it melts ; and 
when in fusion, pouring it into moulds, or casting it into sticks 
the si*o of the barrel of a common quill. 

Now is Gunpowder manufactured t 

Gunpowder is a mixture of saltpetre, sulphur, and charcoal. 
If we may believe the relations of tho missionaries, and tho 
roports of tho Chines© historians, the Chinese wore first ac- 
11 
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qunitiU^l with the Application of gunpowder. It appeared to 
\nm from them to the Ami*, tor the Moor* mied it in 1331 
in their operation* before A licit* it. The f\r*l indication we 
mm ditcover of it* pretence in Kurope i* in (jurmmy during 
the fourteenth century. In the mftuujjwturc of thi» *rtkk> 
the crude autltpctre i* broken up f oiouU^icd, mim! e*po*c4 t/y 
the action of ii ftlow fire, continually »kimmed and violently 
agitated, till nil the moi»ture evaporate*, and the **Jtpetre r#* 
maiu» in the form of a fine powder. The *ulpbur in pulver- 
f«ed lifter being w«U purified, Tba charcoal uaed i* thai <!** 
rived from the alder, or *om« «oft wood, and burned with 
great care in a confined room, The three ingredient* or* 
pre»#ed in a rolling-mill, and while in a moi»U;ued *t*te tba 
compound i« pre**cd through a perforated aieve, by which 
the jwwder i* formal into grain* ; it i* then drh*d by a *h/w 
heat, and at la*t *orted by being pa#«ed tb rough *everal 
*ievc* of variou* degree* of ffneue**. The theory of U* 
Action of gunpowder i« thi*: "That part of it on which a* 
*park fall* i« immediately heated to the temperature of i^u'h- 
tion ; the *altpetrc f* deeompo*ed, and iU oxygen cmibi 
with the charcoal and tulphur, which are al»o heated ; (hit 
combination extricate* a* much bent it* i**ufficicnt t/> inflate 
iiucce**ivcly, though rapidly, the remaining ma**. The can 
of the cxpau*ive fori:*: of gunpowder i* the production of car 
bonie acid, carljouic-oxide, and nitrogen; mid thcae bein 
liberated lit ii wry high temperature, tho clbrt in grcntJy iu—- 
crcM^'d/' 

W^/</^ /# SaltjHtrr '4 

A unUntil t'Ann\nmtnl t,( notfi*h mid nitric im: id, It UJouimI 
in lUima m/)U wh^rc iininml dm UU nc4'i» nnd lime ure in con* 
tn/;t y and tli^rc being cvH|x>ruU',d to drync«n» f erynt«>lii of indt- 
petrw nr« f'/rtned. The principal |^rth#n uimmJ in UiU tvtmn* 
try comet* from t!i<' Kni»t Indie* ; # but nnltpetre i* c^>IIccU^J in 
neveml of the »Ulc* of the Union, 

Wltut in (J an cotton ? 

Oun-cotU>n i« » modern invention, It i» obuined by «ieep- 
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ing purified cotton in a mixture of nitric and sulphuric acids. 
Its force is remarkable, being triple that of gunpowder of 
equal weight Burned on the hand it causes no pain and 
leaves no stain ; it produces no smoke ; so wonderfully rapid 
is its explosion that a piece of the cotton laid upon gun- 
powder may be' exploded without igniting the powder. In 
practice gun-cotton is adapted for mining and blasting, but 
not for gunnery. 



About Oils. 



Will you tell me something of the nature of Oil t 
There are two products to which the term oil is ap- 
plied, which are usually called fixed oils and volatile oils. 
Fixed or fat oils are either of vegetable or animal origin ; 
they abound in the seeds of certain plants, from which they 
are extracted by pressure ; hence the terra expressed oils is 
sometimes applied to them. They have color, odor, and 
taste ; are usually fluid, but of a thick consistence ; the most 
perfect are the olive-oil, from olives ; almond-oil, from the 
seeds of the almond, and linseed-oil, from flaxseed. Ex- 
pressed oil combines with the alkalies, and forms soap. 

Volatile or essential oil is contained in the flowers, fruits, 
leaves, wood, of many vegetables ; when distilled in water an 
oil passes over along with the steam, and floats on the sur- 
face of the water. This is the volatile oil, which is convert- 
ed into vapor at a very low heat. It will not serve for pur- 
poses of illumination ; in general it is used as perfumes, or 
in the practice of medicine. Some of the volatile oils enter 
into the composition of varnishes. Volatile oil usually ex- 
hibits the peculiar smell, and often almost the taste, of the 
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pUnt from which it it extracted. In thin way are obtained 
the oili of rosea, lavender, lemons, orange-flowers, cinnamon, 
peppermint, etc., all of which retain the characterise* of 
the planU from which they have bean derived. The volatile 
oil* have a powerful smell ; their taste ia acrid, pungent, and 
beating; aome of them are almo*t caustic; they are not 
greaay to the touch, like the fat oil*, but, on the contrary, 
make the akin feel rough. When exposed to the air they 
absorb oxygeu, lo*e their color and *mell, turn gradually 
thicker, and eventually change into a *olid matter r'e*ombling 
resin*. Volatile oil* constitute the odorou* and *apid princi- 
ple* of plant*. They evaporate *o readily that their adulter- 
ation by any of the fixed oil* may be oaaily detected by a 
drop of the oil being applied to white paper. The greasy 
spot will entirely disappear if held before the Are, provided 
the e**ential oil be unmixed ; but if a fixed oil haa boon 
added, the greaay atain will remain. 

What in tk§ mode of diitilliny Volatile Oil* t 
The mode of distilling volatile oil* ia aa follow*:— The 
plant i* introduced into a still; water is poured upon it, 
heat i* applied, aud the oil is volatilised by the aid of the 
watery vapor at the temperature of 212". The mingled 
vapor* of the oil and water are condensed into the liquid 
atute, the oil either sinks to the bottom or float* on the sur- 
face. A few volatile oils are procured from simple pressure; 
others, however, are so easily destroyed by these processes 
that they can only be obtained by the power which the Axed 
oils have of absorbing them. Thus, essence of jessamine is 
obtained by placing layer* of cotton or wool, Maturated with 
the fixed oils of almonds or of poppy seed, both of which 
are themselves odorless. They soon absorb the essential oil 
naturally emitted from the flower*, ami become highly }>or- 
mmed. Fresh layers of flower* are supplied until the fixed oil 
i* Maturated with the odorou* particle*, The cotton or wool 
wadding being next subjected to distillation along with water, 
give* up the volatile oil. 
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Of the fixed oils I have in other places mentioned olive- 
oil, palm-oil, and castor-oil. In addition to these are— » 
lihsttd-oil, expressed from the seeds of the common flax ; 
when no heat is employed in the pressing it is more viscid 
and has a greenish-yellow color, it is then called in commerce 
cold-drawn linseed-oil ; its smell and taste are more decided 
than olive-oil; H is used in oil-painting and varnish melting. 
OococHiut oil is white, of a pleasant smell, and agreeable 
taste; oluumd-oil y more fluid than olive or linseed oil ; odor 
and taste very slight; spermaceti-oil and the common whale 
or train oil, obtained by melting the blubber of the animal ; 
spermaceti-oil is procured from the oily matter lodged in the 
head of the spermaceti whale. The other animal oib are 
of inferior importance unloae we except neatVfoot oil, whioh 
is obtained from the bones of the feet of oxen. It is procured 
by boiling the bones, and skimming off the fatty oil as it rises 
to the surface of tho water. NeatVfoot oil remains liquid at 
a low temperature, is not liable to rancidity, and is peculiarly 
well adapted lor machinery. 

Will you name ike principal volatili oils t 

Oil of turpentine, obtained from the pine-tree ; holes are 
made in the base of the stem, from which a very large quantity 
of the fluid substance called turpentine flows and is oollected 
in casks. This is of a light-yellow color, and of the consistency 
of thin honey ; but some gots hard by the evaporation of its 
essential oil. Turpentine when distilled yields about twenty- 
five per cent of a thin, odorless essential oil known as spirit, 
or oil of turpentine ; oil of emitted, from the seeds of the 
anise or pimpinella; essential oil of bitter almonds, distilled 
from ground almond-cake, a very different oil to that which is 
expressed from almonds both bitter and sweet ; essence of 
berpamot, from the rinds of the bergamot-orange, by pressure, 
(see bergamot) ; oil of cloves, from doves, soaked and distilled 
with salt water ; oil of camomile fiowere ; oil of hop; obtained 
during the boiling of hops in beer; essence of jasmine, from 
the flowers of the jasmine ; highly fragrant and delicate, 
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used by perfumers only ; oil of lavender, from the lavender- 
flower* of Uio narrow-leaved lavender ; oil of tweet marjoram, 
from a peculiarly aromatic and fragrant plant of the order 
origanum ; oil of peppermint \ used principally by the con* 
fectioners ; oil of mace, from the spice of that name ; eeeente 
of myrtle, the water disti lied from myrtlo-flowers, which, m in 
the caae of all the waters distilled from plants, retains a 
minute portion of the oil, and forms that agreeable perfume 
known in France by the name of the eau orange ; oil of 
pimento, from allspice ; oil of penny-royal, from the herb of 
that name ; oil of mint is distilled from the whole plant of 
the common mint; oil of cassia, distilled from the bark of 
einnamomum cassia, in manufactured in China, and imported 
in considerable quantities, usually in chests like those used 
for tea, each containing four tin canisters filled with oil. It 
is used in perfumery ; oil of cinnamon, distilled from cinnamon, 
possesses, when pure, all the delicious flavor and pungency 
of the spice, and is used for similar purposes, small quantities 
only are imported from Ceylon ; oil of birch, is distilled in 
Russia from the bark of the common birch ; it has a sweet 
cedar-like odor, and is used in dressing Russia leather, to 
which it communicate* its peculiar smell ; oil of rosemary, 
from the flowering tops, sweet-scented. 

What is Otter or Attar of liosts f 

An oil distilled from the evergreen and the musk rose. At 
Ghasepoor, on the Ganges, are thousands of acres upon which 
the rose is cultivated for this purpose* In the morning the 
rows of rose-bushes are red with blossoms, but these are 
gathered before the midday, and their leaves distilled The 
water which comes over is placed in open vessels, but covered 
so as to bo protected from impurities, and exposed all night 
to the cool air, upon the same principle that we aet out milk 
for cream to gather. In the morning a thin film of oil is 
collected on the top, which is carefully gathered on a feather, 
and emptied into a prepared phial or vessel. This process is 
repeated until the water has given off all of its oily oonsthv 
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uent. The quantity of oil yielded by the rose it very small, 
and hence ita great value. It it stated that it takes two 
hundred thousand rosea to produoe half an ounoo of tho 
attar. The pure article, therefore, is very rare, ar 
mands a high prioe. 



About Cosmetics and PerfYu** 



The term cosmetic, whioh is derived from a Greek word, 
that signifies " I beautify," may be understood as referring 
to every kind of personal adornment, with the exception of 
dress. It has, therefore, a rather wide signification, compre- 
hending not only skin odors, such as pearl-white, rouge, otc, 
but pomatums, dopilatorioa, fancy soaps, and numorous other 
substances, which tho memory of tho reader will not fail to 
aupply. 

The practice of using oosmotios is of very ancient date, 
the use of bodies for personal adornment being, in point of 
fact, suggested by a leading sentiment of humanity. The 
use of oosmetios is mentioned in several parts of Holy Writ, 
and a notion of the prevalence of these substances amongst 
the classic people of antiquity may be gleaned from tho 
writings of Ovid, Martial, Suetonius, Juvenal, etc. 

Closely allied with oosmetios, in tho strict sonse of the 
term, are perfumes ; the professed objects of whioh generally 
have reference to some improvement of personal appearance, 
as well as the diffusion of an agreeable odor. Exquisite as 
are more modern perAimes, and large though the consumption 
of perfumery undoubtedly is at the present day, the luxurious 
Greeks of antiquity, and the Romans also, at a certain epoch 
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of their history, surpassed the moderns in thin respect. In- 
asmuch, however, as alcohol was a thing unknown to the 
ancient Greeks and Romans, their perfumes were, for the 
most part, confined to such as had an oily basis. TIjc vaJuo 
of perfumes an curative agents was presumed to be greater 
by the Greeks and Romans than we moderns admit, or even 
imagine. An appropriate perfume was given to each partic- 
ular organ. Palm-oil was considered good for the cheeks 
and breasts; balsam mint for the arms; marjoram for the 
eyebrows and hair ; and wild thyme for the knees and neck. 
The odor of violets was held in great esteem amongst the 
Athenians. Myrrh was a great favorite both amongst the 
Greeks and Romans. Not only did it enter as a constituent 
into most of the perfumed ointments, but it was burned in 
chambers, after the manner of a pastille. 

I have already alluded, in the discussion of oils and at 
other times, to a few of the powders and essences most es- 
teemed at the toilet. There remain, however, several im- 
portant substances not yet described. 

What are the nubHtances chiefly employed as Cosmetics ? 

Rouge, talc, or French chalk, pearl-white, carmine; of the 
essences, patchouly, l>ergumot, cologne, civet, lavender, etc. 

What is Bcryamot ? 

The essence of bergarnot is the essential oil of the rind of 
a small, pcnr-shaped fruit called the bergarnot orange, Citru$ 
beryamium. The oil is obtained by pressure ; it yields abun- 
dantly, and ranks high among the perfumes. 

What i$ Lavender ?, 

The tincture of lavondcr and lavender-water are prepared 
from a delightfully fragrant plant, a native of the south of 
France, though now commonly cultivated in our gardens, 
Its properties are aromatic and stimulating, especially when 
growing in a warm climate, in which situation it sometimes 
contains one-fourth of its weight in camphor. 

What in Patchouly ? 

An extract from an herb resembling our garden sage, 
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which grows extensively in India And China. The odor is 
derived from an otto contained in the leaves and stoma, 
whioh is easily procured by distillation, and is tho most 
powerful of all odors dorived from the botanic kingdom. 
The peculiar smell of India or Chinese ink, arises from tho 
admixturo of this horb. Tho origin of the use of patohouly 
as a perfume in Europo is curious, Whon the real India 
shawls were first imported they bore an extravagant price, 
and oould always be distinguished from imitations by the pe- 
culiar odor they possessod. Tho French succeeded in imi- 
tating the fabric admirably, but they could not impart tho 
odor, nor devise the socret of it in the gonuine articles. At 
length it was discovered that the true Indian shawls wore 
perfumed with patchouly ; hence thoy imported the extract, 
and succeedod in palming off the homespun articles as real 
Indian. From this origin tho perfumers brought it into nso. 

What ia Verbena f 

The soented species of this plant gives one of the flnost 

perfumes with which we aro acquainted; it is well known to 

yield a delightful fragrance by merely drawing the hand ovor 

the plant; some of the little vessels or sacks containing tho 

otto must be orushed in this act, as there is littlo or no odor 

by merely smelling at the plant The oil is extracted by 

distillation; its great oost renders it commonly and success- 

fully imitated. 

What ia Eau de Cologne? 

Eau de Cologne (literally, water of Cologne) is a fragrant 
water or alcohol aromatiied, made originally and in most per- 
fection in Cologne. It was invented by a person named Faring 
in whose family the secrot, as they say, continues to bo pre- 
served, sinco chemistry has not been able to give the analysis 
of it. It is imitated, however, everywhere ; various recipes 
are given for its manufacture. The genuine is said to consist 
of alcohol, to which is added sage, thyme, oamphor, petals of 
roses and violets, balm-mint and spearmint, root of angelica, 
lavonder, lutraoga, cloves, maoe, essence of lemon, bergauiot, 
11* 



Ja*mlne, ete, Formerly tunny wonderftd virtue* were a#erlbed 
to thi* water, and it ha* alway* l»een a favorite eomnaniott 
of Urn toilet, Vim eou*um|itinn i* tmiH^tifft^t In Cologne 
aeveral million* of bottle* are mAnufaetured every yeAr, In 
many other Uerman town* Um imitated artiele I* e*tent*ively 
inanufaetured. 

A *ub*tanee taken from the elve^-eat* ah animal, a native 
of northern Afrlea, where It I* *ometime* dome*tioated for 
the *ake of It* *eeretioo*, whleh jwrtake of a mu*ky ehar&o. 
ter, In eonflnement It Is a *leej»y Animal} when irritated 
the mu*ky odor beeome* *tronger, Whet* the bag whiek 
contain* the *eeretion* beeome tilled, the *ub*tanee fall* out 
it* hardened (tleee* about the *Ue of an almond, tl I* a per 
ftttoe mueh valued in the Knot. 

A singular and highly^eeuted artiele, obtained from a *e= 
eretlou of the mu*k deer, a *mall animal which Inhabit* the 
Alpine result* of the Himalaya* and other mountain* In the 
oa*t of Afrit*, The went of mu*k in the mo*t powerful And 
durable that can be imagined | a cork which had stopped a 
phial containing mu*k, but whieh did not touch It, ha* been 
known to retain it* scent twenty yearn after being removed j 
And drawer* onoe scented with musk, scent every thing put 
Into thetn for year** after, 

What h Amtwyth f 

Ambergris It* tnueh used in the composition of perfumes 
but it* origin hat* not been satisfactorily appertained, U it* 
lutpposed to be a morbid eoueretiou In the spermaceti whale, 
H i* found floating on the *ea or the *ea=ena*t \ It resemble* 
amber, but it* opaque, fatty and Inflammable, exceedingly 
light, and tueltft with read ices*, It it* usually iolned with 
musk, The odor i* agreeable, but t*o strong that a awaII 
quantity In a lew minute* will perfttme a whole chamber, 

A red {taint for the face, so named from the FttAoh iwd 
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tor red, It I* usually produced from the coloring matter of 
the aatilower, Joined with talc or powdered French chalk, 
The flower* are washed, dried, pulverised, and digested In a 
weak solution of carbonate of soda, which extract* the color, 
and to precipitate this in form of powder, lemomjuiee or 
vinegar I* added, ami the coloring matter becoming diaen* 
gaged fell* npon filaments of cotton or wool, previously pre* 
pared for it* reception, The cotton i* then washed, and the 
color precipitated again, by more acid, npon finely-powdered 
tale, and afterward it i* triturated with a few drop* of olive* 
oil, 

A red paint prepared by precipitating the coloring matter of 
cochineal upon alumina, the earthy eon*tituent of alum, With 
respect to red paint* u*ed IW cosmetics, the vegetable ml* 
alone are safe \ such a* tho*e made from cochineal, safilower, 
Branibwood, etc, \ the*e art* dyeing substances, and are harm* 
le*a application* for the skin} but the mineral red*, such a* 
vermilllou, minium, ml lead, etc, are pernicious, ami under 
«o circumstances ahouhl be admitted to the toilet. 

Pearl-white i* a preparation of bi*muth, obtained by pour« 
iug a solution of the nitrate of that metal into a dilute solu* 
lion of *ea salt, whereby a light and very white powder I* 
obtained, it i* very polsonou* to the skin, and, if exposed to 
the fomes of sulphur, will turn black, Au amu*lug aneedote 
is told, illustrative of its peculiar tptallty in this respect. At 
a lecture, water impregnated with sulphurated hydrogen was 
handed round for examination, A lady to whom it wa* 
passed *melled of the lipoid, and in*tautly became Mw* m 
tfofow x There wa* general alarm *, and the lecturer, In ae* 
counting to the audience for the phenomenon, wa* compelled 
to expose the secret of the lady 1 * toilet, equally to her mor« 
Hfleation, no doubt, and the amuaement of the a**emblage, 

Tht vegetable extracts are infinitely superior to the miu« 
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em) ones ; but the b**t cosmetics are soup and water, eier* 
cise, nir, and temperance. 

Whnl i* Orri* Rmtf 

Tho root of tho /n> Ftnrmtim comes from Florence ; fn 
white, nnd has An agreeable odor very much like violets. Il 
it used a» a dentifrice And to perfume powders. 

What in Potnahim f 

Tho pomatum of tho present day consists of perfumed 
grcAse, of which that known as "bcArs 1 greAse" Is tho grcAt- 
ost favorite ; ox-marrow And other fats Are used for the same 
purpose. Hut, strictly speaking, the term " pomatum," as 
applied to these preparations, is misused. Tho original com- 
position was en I led pomatum from its containing apple (/*>-» 
mwro, Latin). flerarde tells us :— a There Is mado an ointment 
with the pulp of apples and swine's greaso and rose-water, 
which Is usod to beautify the face And take AWAy the rough- 
ness of tho skin, which is called in shop pomAtnm, of the 
apples whoroof It is made." The pomatums of the present 
day do not contain a particle of apple. 



About, tho Human Hod v. 



Tt. has been remarked, and not without cause, that, fortu- 
nately, we are not transparent If the complexity of onf 
mortal mechanism could be seen — the heart pumping, the 
arteries conveying the stream of life to the farthest limits of 
the system, the veins bringing back the deteriorated blond, 
the lungs purifying it. and rendering it once again adapted ttf 
the purposes of corporeal invigoration — if all these func- 
tions, and many others of which tho human body is the the- 
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atro of action, could bo made evident to us, wo should 
move about in anxiety and trembling, fearful of damaging a 
machine ho complex, mo wonderfully put together, Ou the 
other hand, the position it undoubted, that of tho vital func- 
tion*, most of ua take far too little hoed. We crave after 
health and longevity in tho abstract, but too frequently neg- 
lect tho moat obvioua means by which these onda may be se- 
cured, Wo ondeavor to compensate for our negleot or igno- 
rance of these mattora by invoicing the physician'a aid — not 
unfrequontly counteracting tho efficacy of medicine by adopt- 
ing practices and modes of life in direct antagonism to tho 
most obvioua laws of health. An acquaintance with the out- 
lines of anatomy, or tho construction of our frames, and 
physiology, or tho knowledge of their (Unctions, might save 
us from many evil conaoquonoea. 

Will you give me eome account of the construction of the 
Human Body t 

Tho human structuro, viewed in tho aggregate, is a boau- 
tiful machine, every part of which is so admirably adapted 
to tho fulfilment of an end, that by it we seo better than 
through tho medium of any other study, the evidence of 
Omnipotent design. In dealing with this subject some kind 
of classification will bo necessary ; we propose to take the 
mattor up in the order followed by tho professed anatomist. 
Wo will commence with tho skeleton, or the bones. The 
thought of a human skeloton strikes many people with re- 
pugnance. But the feeling is not natural, or at least van- 
ishes with a little familiarity with the subject. But few 
people can long ponder over a skeleton, and examine its 
beautiful adaptation*, without altogether losing tho con- 
sciousness of this feeling of horror, and being impressed with 
tho admirable fitness of ovory part. 

In looking at the skeleton in the aggregate, the part whioh 
most prominently displays itself is the peculiar structure of 
what is commonly called tho " backbone." 

Anatomist* term it the vertebral column, I believe f 
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Yw, and a very espreaaiw denomination too it ia; aecing, 
flratly,that it ia columnar, and that the ^>)uw^ inatoad of W» 
ing made up of one bone, ia made up of no le*a than twenty* 
four, all of thorn capable of more or leaa motion on each 
other; they turn on each other in point of tot.*— whence, 
from the word wtere, to turn, the propriety of the term 
vertebral column, or aimply the vertebras become* manifctt* 

The wrttbMl fn/wmii, or JMNta**, eonaiata, ha already 
atated, of no loaa than twenty*four bouea, wo t-wo of which 
arc preciaely alike* The honea of the vertebral column, when 
joined together, aa in the human body, form a canal, through 
which paaaea a aofr aulwtanee, commonly known aa the apiaal 
marrow. Wry different, however, ia thia from ordinary mar* 
ww, being, in point, of tot, eompoaed of uervoua matter, 
like that which forma the brain, lM na now contemplate 
how admirably the vertebral column ia formal with reference 
to ita dutiea and uaea, Firatly, it haa to be very atrong, be- 
eauac a hoat of muaclca are connected with it ; the vertebral 
column, too, haa to Ive pliable, admitting Amotion to a van- 
able extent, and toward the head of motion in every direc- 
tion* Were it not for thia toility of motion, the vertebral 
column might aa well have been made up of one aingle rigid 
bone at once; but what a poailion ahould we have been 
placed in— unable to bend our hack*, much le*a our head*! 
A crocodile made to aland upright would have been scarcely 
*> unwieldy* Now, theae itHjuiailea, ao indiapcnaahlo to the 
proper (\mctiou* of the vertebral column, are antagoniatic to 
each other* A problem of greater difficulty could not per- 
haps be given to the engineer than that of pt^tecting a 
delicate cord from external injury by awrrounding it with a 
hard aheath capable of omnilateral motion* Vet how com- 
pletely thi* problem haa been aolved by the great Architect 
of our bodies in the vertebral column, may be inferred from 
the rare occurrence of accident* ! Scriona injury to the apine 
ia an unfreqnent calamity, and the grave character of the 
kiud of injury, when it oeoura, ia a aufficient indication of tha 
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oaro which nature must have taken by way of provision 
against it. 

Although every portion of the vertobral column, except 
the lowest extremity, is capable of some amount of motion, 
yet as between any two adjaoent bones of the column, with 
two remarkable exceptions, the amount of motion is small. 
The greater amount of mobility participated in by two ver- 
tebrae evidontly refers to those which permit the motion of tho 
head. The circumstance scarcoly needs to bo indicated that 
tho motion of which the head is capable is far more consid- 
erable than tho motion of the back. Backward or forward, 
or on either side laterally, the head is capable of a motion 
both extensive and universal. 

Ja this motion attained by what mechanicians would term 
a " ball-and-socket" joint f 

No ; it is not thus that nature has gained hor onds. Had 
there been a ball-and-socket joint, tho quality of freedom of 
motion would have been indoed imparted, but tho first turn 
of the head to any considerable oxtent, in any direction, would 
have been necessarily fatal, inasmuch as tho spinal marrow 
must have been severed, had not some spocial provision boon 
made against it The device, therefore, has been adopted 
of providing two vertebrae, each imparting a different class 
of motion. Tho first vertobra is called by anatomists " atlas, 1 * 
because it supports tho skull, or head, just as the Atlas of 
mythology was fabled to support tho world. Upon this atlas 
the skull rests, and suitable provision is made for all tho 
backward and forward, or nodding motion of which our 
heads are capablo, but nothing more. The lateral or rotatory 
motion is accomplished by tho joint which exists between tho 
first, or atlas vortebra, and the second, to which tho appro- 
priate term " axis" is applied. 

Even in the human being the structure of tho backbone is 
wonderful ; but he who would contemplate the various and 
seemingly antagonistic functions of a backbone displayed in 
the most extreme degree of which they aro capable, should 
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tarn to tho skeleton of a serpent "What onn bo more se*nv 
in^fly free and unconstrained than Uio motion* of a snake m 
it glide* ovor tho surface of tho ground, or climbs a tree, or 
darts iu head, with tho velocity of a spring unbent, against 
the prey on which it* eye has rented t Tho bodies of these 
creatures AppoAr to have a rope-like flexibility to such An ex* 
tent thnt tho Moa of their possessing bnckbonen might be 
almost doomed Impossible. Yet backbone* thoy hAve, like 
our own in character, though for moro wonderfully con- 
structed, inasmuch a* the freedom of motion poanenned by 
them in greater, And tho forco which thoy Aro enabled to 
Apply in tremendous. Tho buck bono of tho boA-con*triotor 
in composed of no less tlmn three hundred And four distinct 
bones, to no Iomi than two hundred And flfty-two of which 
rilm nre Attnched. And, while on the subject of tho Him of 
aerpents, the foot nmy ah well bo notioed that tho rib* of 
those eroAturoa not only nerve tho proper Amotion* of rib*, 
i. *., to cotiHne and proteet tho vlnccrAl orgAn*, but thoy aI*o 
to a certain extent perform tho office of lege. 

Returning once more to the backbone of a human indi- 
vidual, let u* viow it in tho aggregate. Omitting minor point* 
of consideration, *uch a* would be notioed only by tho anat- 
omist, let u* observe what a veritable line of beauty it make* 
when viewed laterally. It i* bent into three well-marked 
curve*; the Urgent of those correspond* with the hollow of 
tho back, and it* concavity look* backward ; tho coneavitie* 
of the other two look forward respectively, tho upper one 
contributing to give a graceful curve to the neck ; tho curve 
of the lower one not being recognisable, except in the skele- 
ton, because it i* lost in the contour of the hip*. 

What art the bom* <\f the Vhrttf 

The chest, or thorax, i* the cavity which contain* tho lung*, 
tho heart, and other less important organs. The bony or 
skeleton part of the client in suggestive of tho rib-work of A 
ship ; and indeed tho rib* work of our bodicn largely eon* 
tributes to the formation of the human cheat — twelve pAlri 
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of ribs, two sternum or breast bone*, and twelve vertobr®, or 
pieces of the backbone, entering into iU oonttruotion. Glano* 
ing at the contour of the skeleton chest, you will not fail to 
recognise its well-marked conoidal form, the apex of the cone 
pointing to the neck, and the base of the cone corresponding 
with the lower part of the chest You may propose to your* 
self the question how this bony rib-work can be acoom« 
tnodated to the varying fashion of ladies' waists — rising 
upward, or filling downward, as they are accustomed to do, 
at the tyrannical dictum of the last ukase from Parisian 
modistes. Nothing can be more readily demonstrated than 
this : the smallest part of a lady's waist ought not to begin 
higher up than the twelfth rib; and if she violate the ana- 
tomical dictum by any external skeloton-work of whalebone 
and steel, sho can only do so at the exponse of rendering 
herself a monster to the appreciation of every eye educated in 
accordance with the truo principles of beauty. Of ladies who 
err to any considerable extont in the distortion of their chests 
by the forced restraint of stays, it may be averred, in mora 
senses than one, that their hearts are not in the right place. 
A second glance at the general bony contour of the chest 
will, perhaps, cause you to ask whether some inversion of parts 
has not occurred. Looking at the human chest, instead 
of the mere bones of the latter, the notion of a cone is still 
conveyed, but the apex seems to look downward. This 
results from the mass of external fleshy and other covering, 
moro developed in woman than in man, and by the presence 
of which the beautiful rotundity of bust is given. 
Which are the next most important bones / 
Omitting for a time the examination of the bones of the 
head, the next system of large bones which presents itself to 
our notice is that of the pelvis or hips. The polvis forms the 
lowest part of the trunk ; it consists of a pair and two singlo 
bones, which you will hardly take the trouble to examine 
individually; nor shall I burdon your memory with their 
anatomical names. The anatomist oan readily discover from 
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its general appearand) whether the skeleton viewed in the 
aggregate, or individual portions of the skeleton, belong to a 
male or female subject; but this discrimination would not to 
a general obsorver be easy. The pelvis, however, differs so 
considerably in its general contour according as it belongs to 
the male or female subject, that an obsorver must be careless 
indood who is unable to discriminate the sex. The breadth 
of the female pelvis has reference to the peculiar character- 
istics, and functions of maternity, which need not be furthor 
adverted to. 

Glancing downward from the pelvis, we porcoive the various 
bones which go to the formation of the lower extremities. 
Observe here tho beautiful articulation of the femur, or thigh* 
bone, with tho pelvis: what a complete ball-and-socket joint 
it forms, and what freedom of motion is permitted ! Observe, 
too, the lino of direction of the femur ; not a vertioal line, 
which arrangement would expose the trunk to all mannorof 
destructive shocks; but a diagonal lino, tho upper portion of 
tho femur looking outward, and tho lower portion inward, io 
such a man nor that the knees of a skeleton appear to be 
placed much closer together than thoy give the impression o£ 
in the living subject. 

Passing downward in tho direction of tho foot, we have 
next to pay attention to the construction of tho knee-joint, 
which is composed of three bones, and various cartilages, also 
a delicate membrane lubricated by a sort of oil profusely 
supplied, and termed " synovia; it is with the bones of the 
knee, however, that wo aro exclusively concerned at the pres- 
ent time. In front of the knoo is a ooncavo sholl-like bone, 
vulgarly known as tho knoe-pan,or knee-oap, but termed by 
anatomists tho " patella." Tho two remaining bones which 
form tho knoo aro tho tibia and fibula; being indeed, tho two 
log-bones. Tho leg is composod of two bones rather than 
one, chiefly because of the greater space given for the in- 
sertion of muscles; thoro is, however, some slight motion 
between the tibia and fibula, though very little* The foot is 
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composed of no less than twonty-oight bones ; namely, seven 
bones in the tarsus, five in the metatarsus, fourteen phalanges, 
and two disconnected bones called " sesamoid" If the bony 
structure of the foot be examined, it will be seen to constitute 
an arch; which formation not only imparts a spring-like 
quality to the lower extremity, thus diminishing the violence 
of shocks, but the arch is the strongest of all forms that admit 
of being constructed with a given quantity of materials. 

What are the principal bones of the upper extremities ? 

It is necessary that the arms should have far greater free* 
dom of motion than the legs; hence their bones are con- 
structed and arranged on a different type. Instead of a rigid, 
bony mass, like the pelvis, the shoulder, or rather the bones 
which constitute it, are movable. Firstly, the bladebone, or 
scapula, is conspicuous by its flat triangular form, enabling it 
to slide over the posterior aspect of the ribs. Then there is 
the clavicle, or key-bone, known popularly as the * 4 collar- 
bone," attached by its outer extremity with the " bladebone," 
and by its inner extremity to the upper division of the 
".sternum" or breastbone. Simple inspection will demon- 
strate the amount of motion of which the bladebone and clavi- 
cle, viewed collectively, are susceptible ; but the extremoly free 
movements of the upper arm are chiefly provided for by the 
articulation of the humerus, or bone of the upper arm, with 
the clavicle. The articulation in question is a ball-and-socket 
joint, the socket of which is extremely shallow, so that a wide 
extent of backward, forward, lateral and rotatory motion is 
imparted to the arm. This extreme freedom of motion, how- 
ever, is given at the expense of stability ; hence, dislocation 
of the shoulder is an accident of far more frequent occurrence 
than dislocation of the hip-joint 

As in the case o£the lower extremity, it will be seen that 
the upper arm is composed of one single bone, i. e., the 
44 humerus," whereas the forearm has two bones. It will also 
be seen that the two bones which constitute the forearm are 
endowed with a large amount of rotatory motion, otherwise 
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tho hand would be very ill Adapted to the numerous purposes 
of which it is now capable. Were it not for thin power of 
rotatory motion subsisting between the radius and ulna (the 
names of tho bono* of which the forearm is composed), the 
hand would have been a clumsy, rigid member. It might 
have boon planted on tho extremity of the fore-arm so as to 
look upward, or downward, outward or inward ; but, in what* 
ever direction planted, there, a fixture, it must have romained. 
By the beautiful contrivance, however, of tho rotation of the 
radius on the ulna, all this rigidity it obviated. 

Will yfMi dtwrib* the hand f 

Each hand consists of twenty-seven bones, which are divid- 
ed into three series, of carpal bono*, metacarpal bono*, and 
phalanges. Of these tho carpal bones, together with the radius, 
form the wrist-joint ; the motaoarpus forma the palm of the 
hand, and the phalanges the fingers. 

What are the borne 0/ the Head t 

The bones of the head, if we reckon tho teeth and four little 
bones which exist in the ears, are no less than sixty-two hi 
number : what may be termed, however, tho bones proper of 
tho head are twenty-two in number. Those in their turn 
admit of division into bones of tho skull, and those of the faoo. 
If the bones of a young child's head bo examined they will 
bo found to bo actually separated from each other; but as 
the child grows into the adult the bono* join by a dove* 
tailed contrivance suggestive of the mode in which the parte 
of cabinet-work are put togother : those junctions are termed 
11 sutures." 

What i$ the ootnimition qf Bone f 

If a bone, no matter from what animal or from what part 
of an animal, bo inclosed in a vessel capable of withstanding 
fire, and strongly heated until no more volatile matter comes 
away, tho solid which remains behind will be found to have 
preserved the shape and contour of the original bone ; but 
it will be black, and will have the appearance of a piece of 
oharcoal : in point of fact, a considerable portion of it *# 
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aharooal, and may be purchoaod under the name of bone-black. 
Quite certain is it, therefore, that carbon, or the matter of 
charcoal, must be a constituent of bones. 

Nevertheless, that the whole of the black substance thus 
resulting is not charcoal, is abundantly testified by the follow- 
ing simple operation : if, instead of inclosing a bone in a 
fireproof Teasel as just described, it be burned in an open 
fireplace, air being freely admitted, all the carbonaoeons or 
oharooaly portion is removed, and a white mass, still retain- 
ing tho form of the original bono, remains. To this white 
mass we may apply the designation " bon+tartk" reserving a 
description of the exact chemical nature of this bone-earth until 
hereafter. Quite certain is it thoreforo that bones contain not 
only carbon, or the matter of charcoal, bnt also what we have 
agreed to term bone-earth ; and also a certain material, or 
materials, which pass away in the state of a volatile product 

If a bone bo immersed in woak muriatic aoid until nothing 
more is dissolved, all tho bone-earth is removed, and an olastio 
gelatinous mass, still retaining the original form of the bone, 
remains. Thie white gelatinous material is, in point of fact, 
gelatine ; if boiled in hot water, it dissolves, and forms a thick, 
odorless soup, very much resembling that which results from 
the solution of isinglass in water. Now this gelatine may bo, 
in general terms, desoribed as a oompound of the volatile 
materials which are evolved when bone is burned in a close 
vessel, and carbon, or tho matter of charcoal. 

It will be perceived, then, that bone is made up of two 
proximate principles— -one bone-earth, the other gelatine; 
on the duo apportionment of which the strength of bono 
depends, also the adaptation of bones to their numerous usos. 
Bone-earth imparts hardness and rigidity, whilst tho quality 
of elasticity is given by gelatine. Had they beon exclu- 
sively composed of bone-earth, they would have boon con- 
tinually breaking ; but had they, on the contrary, beon made 
up exclusively of gelatine, then our limbs would have doubled 
together, deprived of all their strength. 
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Now, It muKt be remembered that the bone*, like every 
other part of ilia body of animal*, are made up of element* 
nuppllod to them by the blood, and the blood in it* turn 
derive* It* eon*tituent* from the food we eat. If our foot! 
were to be altogether deprived of the matter of bone-earth, 
the bone* would be devoid of thi* material ; upon an appre- 
elation of whieh feet depend* a very important phy*iologioal 
principle, 

Kvery person mu*t have noticed the foot that children and 
young people bear fall* and blown mueh better titan grown- 
up por*on*, The bone** of ehildren are very *eldom broken \ 
and when thin aeeldent doe* oeeur, reparation In noon made. 
The hone* of old pewon*, however, are fractured by the 
*lighte*t po**lble eau*e*{ not unfrequently by the aot of 
turning auddenly In bed, The difference between the two 
ea*e* ari*c* from the difference In the relative amount of gela- 
tine and bone-earth In the bone*, 

Notwithstanding, however, that It I* for a wine and benev- 
olent purpose that the skeleton of young people is more 
eartilaginou* than obtains In after-years, thin condition of 
noftne** may proceed to extreme*, and a di*ea*e may result, 
to whleh the name of rachitis, or rickets, I* given, The dis- 
ea*e 1* characterised by a preternatural softness of the o**eou* 
tissue, a further consequence of whleh i* crookedness of the 
bone*- whleh, hardening whilst they are still erooked, per- 
manent deformity re*ult*« 

What m the MwhtihiiMl tlruvlnrp <|/' ttmmt 

It 1* an unvarying prinelpie of nature to produce etTeoU 
with the least possible expenditure of material consistent 
with the amount of strength required -nothing being vainly 
given or thrown away, Thi* principle I* admirably illustrat- 
ed In the format .ion of the bone*, In *ome eases -a*, for «**• 
ample, the bone* of the head strength i* imparted by fash- 
ioning them into pmmllar arches or curve*, In the structure 
of the foot, by which the whole weight of the body ha* to 
be supported, *treugth I* given leu* by the configuration of 
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each individual bone than by tho method of building them 
together ; and in tho large bones of the extremities material 
is saved and strength secured by excavating the centre of 
the bone, and filling it, in terrestrial animals, with marrow. 
To birds this lightness of bone, consistent with strength, is 
of greater importance still ; not only do these croatures re- 
quire to have bones which are exceedingly strong, nn order 
that tho enormous strain upon them may be borne, but in- 
creased weight would interfere with the necessities of aerial 
locomotion ; accordingly, not only is the material of the bones 
of birds exceedingly compact, and the walls of the cylinder 
very thin, but tho central space, for the most part, contains 
nothing more substantial than atmospheric air. 

What art Muscles $ 

A very large portion of animal bodies is made up of tho 
material to which the term flesh, in ordinary language, is 
applied, but which, in tho language of anatomy, is called 
"muscle." This is tho substanco which, by its contraction, 
gives mo to movemonts, and is therefore a very important 
part of animal bodies. Tho structure of muscle is fibrous ; 
even by the naked eyo these fibres may bo socn, and when 
examined microscopically tho intricato natnro of tho fibre is 
rendered evident Casual observation might suggest tho 
notion that muscle, or flesh, is composed of masses irregularly 
formed. This is not so, however; its material being fash- 
ioned into definito individual shapes, to oach of which some 
specific anatomical name is applied. The cause of muscular 
motion is not known ; and, although many theories have been 
advanced respecting it, nono of them aro worthy of adoption. 

Muscles are usually attached to tho bones by means of 
tendons, in which they both commence and terminato ; they 
are held in position by sheaths, and their tendons aro fre- 
quently imbedded in grooves. In proportion as muscles are 
used, so do they become strong and well dovelopcd. This 
result may be seen in the persons of those who are espe- 
cially devoted to one pursuit and occupation. Blacksmiths 
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and gold-beater* have the muacle* of the fight arm ene*- 
mously developed. In dtimer* it in the muscle* of the U?g* 
which increase in *i»e, thorn of the upper extremities being 
puny and insignificant. The exercise cW fencing cause* *n 
extraordinary increase of the muscle* of the right arm and 
left leg, Mi Wing those moat called into operation by that 
particular exerciae. Very few movement* have the advan- 
tage of exercising alt the various muacle* equally. 8onw 
act inordinately on one *et, dome on another. The object of 
well-devised gymnastic exerciae* i* to bring all the variotM 
muscle* into due operation; hence gymnastics should he 
regulated by some person conversant with the structure and 
requirement* of the human body. 

Will ynu denctlbe ths Hrain and N$rve$ t 

When the physiologist desires to learn the moat general 
form a particular organ, tissue, or itibitance can assume, be 
frequently ha* recourse to comparative anatomy, and see* how 
the part or organ in question i* dealt with in various animal*. 
Tn man we speak with propriety of the brain and nerve*, 
freeing that there is a wide distinction, a* to locality at leant, 
between the two. A* to the brain, it i* protected in a strong 
bony ease ; whereas the nerve* ramify all owr the body, lor 
the moat part protected a* to their trunk*, whilst their deli- 
cate termination* alone are expanded to receive impression*. 
In *ome of the lower animal* it i* otherwise, the brain and 
nerve* forming one network; and, indeed, in certain animal* 
lower still, the ncrvou* matter i* not collected in thread* or 
masse* rt t all, but I* distributed all ov^r the body. The 
nerves of tin animal appear like *mall white thread* ; but the 
true physiological notion connected with a nerve is more 
complex than the tnm^ appearance of the latter would *eem 
to warrant, Kach nervou* thread, though apparently homo- 
geneou*, i* not *o really, but i* made up of different fibre*, 
having different function*, which fibres are merely formed 
into one thread, because they all happen to be travelling in 
the aame direction. 
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Considered according to their anatomical appearance, 
nerves admit of being divided into nerves which are con- 
nected with the brain and spinal marrow, and nerves which 
are not To the former class belong nerves of sensation and 
motion ; also a third variety, of the nature of which it is not 
quite easy to give a popularly intelligible description in few 
words — nerves of the reflex function. The nervous system 
not in communication directly either with the brain or the 
spinal marrow is called the sympathetic system, the nerves 
belonging to which neither preside over sensation nor mo- 
tion, but impart the necessary vigor to the stomach and other 
viscera. Tho two classos of nerves most distinctly recogni- 
zable as to their functions by the non-professional reader are 
the nerves of sensation and those of motion. The former 
are divided into nerves of special and of common sensation. 
The term special sensation will be seen to be appropriate to 
those ministering to the special functions of vision, hearing, 
smelling, and tasting ; the remaining nerves of sensation are 
those which minister to the common sense of touch — a sense 
not denied to any soft extornal portion of the body, but more 
developed in some than in others. In human beings the 
sense of touch is most delicate in the tips of the fingers and 
the tip of the tongue. In the elephant, however, the ex- 
tremity of the proboscis is tho part whoro the sense of touch 
most prominently resides, and in the cat tribe the part of 
the face whence grow those long whiskers wherewith these 
animals are provided. It is a common notion that whisker- 
less cats are unable to smell. This is an error; they can 
smell well enough, but they are unable to feel. 

The fact may appear strange, that although the functions 
of the nerves are so various — some ministering to one sense, 
and some to another — some being devoted, like so many 
wires of the electric telegraph, to the sending of messages 
that such and such thing may be done forthwith, that such 
and such motion may be made — the fact may appear strange, 
I say, that all these nerves should be connected with the 
12 
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brain and it* *ort of off*hoot, the apinal marrow, Practical* 
)y, however, It U wrong to regard the nerve* and brain and 
wpltml ttmrrow alW thl* fa*hlon. Although the brain mi 
up It ml ttmrrow wrn apparently, viewed Itt the aggregate, one 
ma** of nervou* *ub*tatt«e, yet, In point of mot, their atiato« 
my, no le** than their phy*lology, !» for mar© oomple*. A* 
h groat deal of nervou* *ub*tauee 1m neeeaeary to the pur* 
po*o» of our bodle*, »tul a*, moreover, thin nervou* matter, 
being exceedingly <ltili<mt0 f ha* to be protected, nature b*# 
thought proper to protect It by a hard, hony oa*e ; neverthe* 
)e**, it doc* ttot hy Any mean* follow that the bruin in not a 
collection of—If tho e*pre**lon may bo alIowed=*ever*l 
*maller brain*, each having a Amotion of it* own. Thl* lat- 
ter remark I* *ugge*tlve of tho doctrine of (mil and Spur*- 
helm, *ub*e«|uently denominated phrenology. Hint »oroe 
connection doe* exi*t between certain *hnped *kull* t and cor* 
re*poudlug trait* of character, mental tendeneie*, or monUl 
peculiarities I* a fact too unquc*tlouod for comment. 

What h lllnml ; will j/ttu (fawrlbv Ik cmnpimlltm t 

All animal* po*«e«« a circulating fluid, to which tho term 
blood ttmy bo applied; though In certain of tho lower form* 
of animated being* tho material la no longer rod. A large 
portion of blood I* water ; In addition to which thoro are the 
proximate principle*, fibrlnn and albumen, certain fatty and 
odorou* matter*, nttd rod globule*, po**e**lng different form 
and different *l/e for each anittm! *poele*, attd pcrhap* for 
each Individual of tho *ame *peole*, though tho latter point 
}m* ttot been woll demonstrated, About otto fifth of the 
total weight of tho human body oott*l*t* of blood; whence 
it follow*, that a human adult of average *l«e wilt contain 
from thirty to forty pound*, or thereabout*, of blood. IMood 
i* tho direct ftouroo from which tho waato of all the bono* 
and organ* I* ttmdo up; limine tho term cotttmottly given to 
itf M vital fluid/' I* *omewhat appropriate. 

What in th* (fohrlnf/ Mattpr <(/' llltmdf 

1 have already mentioned that iron I* found In the blood. 
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It is found, moreover, chiefly in the coloring matter of the 
blood, from which circumstance the idea does not seem at 
all improbablo which attributed the coloring matter of the 
blood to iron. Every person knows what is meant by the 
red stain called iron-mould ; every person knows that rust 
of iron is red ; and chemists are aware of numerous iron com- 
pounds of which red is the prevailing color. Nevertheless, 
with all these facts before us, facts which seem to point be- 
yond doubt to iron as the constituent which imparts to blood 
its characteristic redness, this deduction is by no means 
placed beyond doubt On the contrary, one chemist, at 
least, maintains that he has separated the red matter of the 
blood from all other principles, and that he finds it to be al- 
together free from iron. Thus the matter rests. 

Will you describe more particularly the meaning of some 
of the terms you use ; what are Ligaments f 

Close-compacted fibrous substances, serving to join two 
bones together. A ligament is more flexible than a cartilage, 
and is not easily ruptured or torn. 

What are Cartilages f 

Smooth, white substances, harder than are the other solid 
parts of the body, except the bones. They possess a very 
high degree of elasticity, which properly distinguishes them 
from all other parts of the body. They compose the exter- 
nal ear, and external aperture of the nostrils and eyelids ; the 
larnyx is formed entirely of this substance. The bodies of 
the vertebrae are joined by largo masses of a peculiar sub- 
stance partaking of the properties and appearance of carti- 
lage and ligamont, which imparts great elasticity to the spine, 
by which the effects of concussion from jumping, falls, etc., 
are weakened and destroyed before they can reach the head. 

What are Membranes f 

Expanded substances of a pliable nature, and fitted to serve 

coverings for other parts of the body, as the skin, pleura, etc. 

What are Arteries t 

The tubes which convoy the blood from the heart to the 
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various parts of the body* where they terminal* In t*m*, 
which return It Imek to the heart* Hy the circulation of the 
Wood through the arteries Is produced the particular motion 
called the pulse* which arises from the alternate dilatation 
and contraction of the arteries* To the illustrious Harvev 
the merit is attributable of demonstrating the circulation of 
the Wood* He was led to this discovery by reflecting on eer* 
tain mechanical appearances presented by the veins of ani* 
mnls. That the veins contained blood in living animals was 
a fact known from the most ancient times, but the fonction 
of the arteries was a mystery i After death these latter ves* 
sels are usually found empty ; they were* therefore* presumed 
by the Alexandrine anatomists to contain air \ whence indeed 
the name "artery** was derived* Harvey noticed that the 
veins were provided with valves, opening in one direction* so 
that the Wood could only flow through the veins In the dirt** 
tion from the ramifications to the large trunks* As for the 
arteries* he noticed that they were devoid of this valvular 
structure ; and he proved by Ingeniously-devised experiments* 
that the blood must be carried from the heart by means of 
the arteries, and must be returned to the heart through the 
channel of the veins. 

trtf/ pan dwribt th* f\tv* AtffVw 0/ tht ff/nort t 
The functions of digestion* circulation, and respiration are 
so intimately connected* that It Is difficult to treat of them 
distinctively — I therefore propose to discuss them together* 
When the food has been masticated and taktm Into the 
stomach, the process of digestion commences. Hy the sol- 
vent agency of the gastric Juice, which is poured out in 
abundance as soon as food is swallowed, the ingests arc dis- 
solved and converted Into a semifluid state; it then passes 
out of the stomach Into the duodenum, where it mingles 
with the bile and pancreatic juice* The bile* by the exercise 
of some chemical agency, causes the digested matter to «epa^ 
rate into two portions: one excrcmontitious* and the other 
nutritive ; the latter, termed chyle. Is taken up by a multi- 



ABOUT THE HUMAN BODY. 269 

tilde of small vessels called absorbents. Tho chief of those 
chyle-absorbing vessels is termed the thoracic duct. Let u* 
follow the course it takes : the thoracic duct leads directly 
from the duodenum to a large vein— tho left subclavian vein 
— where mixture between tho chyle absorbed and the blood 
of the vein is effected. The left subclavian vein transfers its 
mixture of blood and chyle to a vein larger than itself, and 
the latter conveys it directly to the heart The heart conse- 
quently next demands our attention. Though the heart ap- 
pears, on a casual examination, to be one organ, its function 
is really double ; and, physiologically speaking, each indi- 
vidual of us may be said to have two hearts. They are 
placed closely together, it is true, and invested by one envel- 
ope.' This is a convenient arrangement, merely; but the 
heart is as really bipartite, and its fu notions are as markedly 
double, as if the two functional parts had been situated re- 
spectively on either side of the body. 

Corresponding with this two/old division of the heart is there 
a double circulation f 

Yes ; one portion of the heart is concerned in projecting 
impure blood into the lungs to be purified, and receiving it 
back again ; whilst another portion has for its function the 
distribution of purified blood throughout the body, and its 
reception back again. Let us examine with greater minute- 
ness how these circulations are effected. 

Reverting to the thoracic duct, thence to the left sub- 
clavian vein, and the large venous trunk which the latter 
joins, and following the course of venous blood, we at length 
arrive at the smaller of the two cavities on the right side 
of the heart. It is called the right auricle; and all the 
blood which it receives is dark-colored and impure, standing 
in need of the influence of atmospheric air for its regenera- 
tion. From the right auricle the blood now passes into the 
larger of the cavities on the right side of the heart, and to 
whioh the term right ventricle is applied. The walls of the 
oavity are thick and strong, mads up of muscular fibre, mid 
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the orifice which permit* the entrance of blood from th« 
right auricle into the right ventricle is protected by a valve 
which only enable* the blood to pass in one direction ; it 
cannot return to the right auricle by the way it deported 
from the latter, 

Having followed the blood into the right ventricle, it is 
forced, by contraction of the latter, into a large vessel called 
the pulmonary artery— called pulmonary because it proceed* 
to the lung*, and differing from Qyory other artery in con- 
taining dark-colored blood ; one main branch goea to each 
lung, and divide* into extreme minuteness, arid terminate* 
in the capillaries, which are arranged in the moat delicate 
network on the surface of each call, In it* paaeege through 
these, the impure or venoue blood undergoea the chetnical 
change due to respiration ; it resume* the qualities of red 
or arterial blood, and is returned into the left auricle of the 
heart, and thence into the left ventricle, from which it is 
passed into general circulation as before, The blood which 
is returned from the veins is called veuout ; thai wbieb Wave* 
the heart is red, and is called arterial. 

Will you deeerihe the lunge and their function* t 
The lungs are situated in the chest, and are divided in two 
parts, called lobes, They are enveloped in a delicate and 
transparent membrane, through which they have the appear- 
ance of network, and are connected with the spine by the 
pleura, with the neck by the windpipe, and with the heart 
by the roots of the pulmonary artery and veins, To the 
touch they are soft, spongy, and elastic, They are composed 
of an infinite number of membraneous cellular blood-vessels, 
nerves, and lymphatics, all connected by other cellular sub- 
stances. In their specific gravity they are the lightest of all 
the animal organs, even when exhausted of air; hence their 
name of lit/lit*. 

Mow 1$ the purification of the blood in the lunge effeeted f 
Although the blood is purified in the lungs by the atmos- 
pheric air which is conveyed there to that end, the air and 
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the blood are never brought into absolute contact To ex- 
plain in what manner Una purification takes place, it will be 
necessary to preface a few remarks concerning tho functions 
of endosmose and exosmose, or, more simply spoaking, the 
power of transmission of fluids and liquids through mem- 
branes. 

To illustrate this curious property, the following simple 
experiment may be adduced ; it requires no expensive appa- 
ratus or delicate manipulation ; it may be porformed by any 
person : — 

Let a glass tumbler be taken and filled with troacle ; then 
let a piece of bladder be firmly strainod ovor the tumbler, 
and securely tied ; this being done, let the glass be com- 
pletely immersed in a vessel of water, and allowed to romain. 
After the lapse of some hours the bladder will be seen to 
bulge outward, proving that tho bulk of material inside the 
tumbler must have increased. Now, inasmuch as the trea- 
cle has no innate power of expansion under the troatmont 
presupposed, the incroaso of bulk can only have arisen from 
the entrance of a portion of water. Further examination 
demonstrates this assumption to be correct — demonstrates, 
moreover, that the permeation of the membrane has not 
been all in one direction ; not only does a portion of water 
pass inward, but a portion of troacle passes outward ; but, 
inasmuch as the bulks are not equal, there is a bulging out- 
ward of the membrane, as already described. 

The example just mentioned is one displaying the func- 
tions of endosmose and exosmose as between two liquids. 
The same functions are also oxercised between two gases, 
and one of the functions may be exorcised undor oortain con- 
ditions between a fluid and a gas ; that is to say, a gas may 
permeate a membrane to arrive in contaot with a liquid, but 
liquids cannot or do not usually permeate a membrane to 
come in contact with a gas. 

Without going further into tho phenomena of endosmose 
and exoamoBG — a consideration which would soon involve us 
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amongst the laws of paeons diffusion — enough will have been 
stated to indicate hi what tnuntmr black venous blood may 
bit purified iu the lungs by the influence of atmospheric ttir 
without itiiy bodily contact between tho two. It is purified 
by undergoing a sort of combustion ; tlia venous blood ia 
highly charged with carbon, and tho oxygen of the atmos- 
phere, operating as wa have Been, burns away, ft** it ware, 
this impure element of the fluid. 

U the circulation of the bland rapid t 

Astonishingly ho; did it (low at an equal rate in a straight 
line, it would run in the space of one minute through about 
one hundred and fifty feet, This swiftness, however, exists 
only in the larger vessel* near the heart ; the further the blood 
recedes from the heart, tho Blower its motion becomes, \\y 
what means the blood is made to penetrate the thousand 
windings of the eapillary system, and what causes impel it 
to flow baek through the veins, are yat subject* of dispute 
among physiologists, 
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What It AtmotphereP 

The fluid or gas which surrounds the earth, one of the 
most essential appendages to the globe wa inhabit. 

Of io hat h it cnmpoted f 

It is ascertained to be a compound substance, formed chiefly 
of two very different ingredients, termed oxygen and nitrogen 
gas. 

What are the relative proportion* of thane f/a*e*P 

Of one hundred measures of atmospheric air, twenty-one 
are oxygen, and seventy-nine nitrogen. The one, namely, 
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oxygen, is the principle of combustion. It is absolutely ne- 
cessary for the support of animal life, and is one of the most 
important substances in nature. The other (nitrogen) is 
altogether incapable of supporting either flame or animal 
life. But the term atmosphere is also applied to the whole 
mass of fluids, consisting of air, vapors, electric fluids, and 
other matters which surround the earth to a certain height 
This mass of fluid matter gravitates to the earth, revolves 
with it in its diurnal rotation, and is carried along with it in 
its course round the sun every year. 

How far above the surface of the earth does the atmosphere 
extend t f 

It has been computed to extend about forty-five miles above 
the earth's surface, and it presses on the earth with a force 
proportioned to its height and density. From experiments 
made with the barometer, it has been ascertained that it 
presses with a weight of about fifteen pounds on every square 
inch of tho earth's surface ; and, therefore, its pressure on 
the body of a middle-sised man is equal to about thirty- 
two thousand pounds, or fourteen tons avoirdupois, a pressuro 
which would be insupportable, and even fatal, were it not 
equal on every part, and counterbalanced by the spring of 
the air within us. 

The pressure of the whole atmosphere upon the earth must 
he very great 

It is computed to bo equivalent to that of a globe of lead sixty- 
six miles in diameter; in other words, tho whole mass of the 
air, which surrounds tho globe, compresses the earth with a 
force or power equal to that of five thousand millions of mil- 
lions of tons. This amasing pressure is, however, essentially 
necessary for the preservation of tho present constitution of 
our globe, and of tho animated boings which dwell on its sur- 
face. It prevents the heat of the sun fVom converting water 
and all other fluids into vapor; and preserves the vessels of 
all organised boings in due tone and vigor. Were the at- 
mospherical pressure entirely removed, the elastic fluids con- 
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tained in the finer vowels of men and other animal* would 
inevitably bunt them, and life would become extinct; and 
moat of the substances on the face of the earth, particularly 
liquids, would be dissipated into vapor. 

What other properties doe* the atmosphere possess f 

Numerous admirable and indispensable ones, of which the 
following may be mentioned. It is the medium of odors, 
or smells, by which we become acquainted with the qualities 
of the food which is set before us, and learn to avoid those 
places which are damp, unwholesome, and dangerous. It is 
the medium of sounds, by means of which knowledge is con- 
veyed to our minds. Its undulations, like so many couriers, 
run forever backward and forward, to convey our thoughts 
to others, and theirs to us, and to bring news of transactions 
which frequently occur at a considerable distance. A few 
strokes on a large bell, through the ministration of the air, 
will convey signals of distress, or of joy, in a quarter of a 
minute, to the population of a city containing a hundred 
thousand inhabitants. It transmits to our ears all the bar- 
monies of music, and expresses every passion of the soul ; 
it swells the notes of the nightingale, and distributes alike 
to every ear the pleasures which arise from the harmonious 
sounds of a concert. It produces the blue color of the sky, 
and is the cause of tho morning and evening twilight, by its 
property of bending the rays of light, and reflecting them in 
all directions. It forms an essential requisite for carrying on 
all the processes of the vegetable kingdom, and serves for 
the production of clouds, rain, and dew, which nourish and 
fertilize the earth. In short, it would be impossible to enu- 
merate all the advantages we derive from this noble append- 
age to our world. 

Were the earth divested of its atmosphere, what would be 
the consequence ? 

Should the earth be deprived of the atmosphere, or eren 
two or three of its properties changed or destroyed, H would 
be left altogether unfit for the habitation of sentient beingi. 
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Were it diverted of ita undulating quality, we should be de- 
prived of all the advantage! of speech and conversation, of 
all the melody of the feathered songster*, and of all the 
pleasures of musio ; and, like the deaf and dumb, we oould 
have no power of communicating our thoughts but by visible 
signs. Were it deprived of its reflective powers, the sun 
would appear in one part of the sky, of a daailiug bright- 
ness, while all around would appear as dark as midnight, and 
the stars would be visible at noon-day. Were it deprived of 
its refractive powers, instead of the gradual approach of the 
day and the night which wo now experience, at sunrise wo 
should be transported, all at once, from midnight darkness to 
the splendor of noon-day ; and, at sunset, should make a sud- 
den transition from the splendors of day to all the horrors 
of midnight, which would bowilder the traveller in his jour- 
ney, and strike the creation with araasement. In fine, were 
the oxygen of the atmosphere completely extraotod, destruc- 
tion would seise on all tribes of the living world, throughout 
every region of earth, air, and sea, 

You allude to the Barometer ; what is it t 

An instrument for ascertaining the weight of the atmos- 
phere aud also for indicating the approaching changes m the 
weather according to the variations in the pressure of the 
atmosphere. It consists of a narrow glass tube, upward of 
thirty inches in length, open at one end and closed at tho 
other. This tube contains quicksilver ; and when the press- 
ure of air on the open surface increases or decreases, the 
quicksilver falls and rises rosponsively. 

The phenomena of the common pump were long explained 
by the maxim that " nature abhors a vacuum ;" but in the 
time of Galileo the pump-makers at Florence found that 
water would not rise higher than thirty-two feet They ap- 
plied to Galileo for a solution of the problem, but the great 
philosopher was then in extreme age, and he does not seem 
to have discovered the true cause of the phenomenon ; but 
upon hit deathbed he urged his pupil Torrioelli to pursue tho 
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ittvuiitljffttloti of th« Mtltjmit, Thi» h« rthl, hut it mmUmit (ttf 
I'awwl to wmiplpta tho hMjiortANtflUrtovery, who fifov^il that 
tlit* Mtprmirittl koImom of thw barometer ww» iuittMut *Hj>j*ortwl 
by *toio*j*h«rbt prewrtira, from tha tout of (whig afftwtwl by 
tha variwtlotw of thw *fi|ttffittMimb«tit Air to wmtfilftmw with 
wUttvw oVjfrw* of altttwta Obwmtiot** murf* ujwo umn* 
i*\m, <ihfirtih:*twfilftft| ^», nil wmflwiml tb« ftwt, that th« 
ttiMfHttry lit th« tube vnrinil with ttmlwifttittg wrtalMty j Imwhi 
lh« barometer beeaoia Mft important ioatrwtoatit for memo 1 * 
liitf the height of OMMHtaio*i or the relative altltwda of |#tlM^« 
above tha wmtfaoa itf the earth. 
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The WOl'il electricity llefiof.eft H |ftHMfllw Mate of wllb«|| all 
hodlMft j*re fttfffaif'rt|ffJ1t|rc f ami whh'h i* *H|t|tOftef| to f|a|HOtl| MJ»o« 
the |»re»etH<e of ftHflUtMfM'tf failed the elecf.rh* fluid, MofM0 of 

lift jihettMHtetia werehtioWH to the ahHeot*, ifartiwilarly tho*e 

ttlMrt'tJot!* ttlMJ tM|»|||ftJMf»ft Wlllf'll A |#iu*i^ of amber, alter being 

nihhedi exhibit*, with regard to halm, feat hem, and other 
light bodies} and tlita power afterward #«rtt#iM lo be called 
electricity, frooi t'fptlftiit, thuf Jreek word for aiober, Thah<«, 

WllM lived *U eentM'ieft before the CIllJoilttH era, Wft* thu flmt 
wIlM ohnerved the electrical |>ro|ie|tie«» of amber, tttl'l lie Wa* 
HO frtriiefc with the Appearance*, that he Iltl|t|t04ed It to be 
HMJfHttfm!, Ml', MoylM U ftU)»|»Mt»M/j |,0 llrtVM ItMMfl 0»|« Iff f)»M 

flmt pemoti* who got a gllmpae of tliM Ml^trh'Ml light! Of 
who ftMMHiA l-o Imivp mmUiumI ll,, hy ruhhitig « 'llniootMl )o (hn 

d^rk, Nil iftwio NmwIhoj wma th« ffr*t who ol^rvwl tlmt «*-- 
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oitcd glass attracted light bodies on the sido opposite to that 
on which it is rubbed. 

Does this peculiar quality belong to other substances t 

Yes ; an electric is any substance which being excited or 
rubbed by the hand, or by a woollen cloth, or other moans, * 
has the power of attracting light bodies. If a pieoe of scal- 
ing wax be rubbed briskly with, the sleeve of your coat, a 
silk handkerchief, etc, for some time, and then held near hair, 
feathers, bits of paper, or other light bodies, they will be at- 
tracted ; that is, they will jump up and some of them will 
adhere to the wax. If a tube of glass, or small phial, be 
rubbed in a similar manner, it will answer much better. If 
this operation be performed in the dark, something luminous 
will be seen, which is called the electric matter or fluid ; and 
all bodies that we are acquainted with have more or less of 
it in thorn ; though it seems to lie dormant till it be put into 
action by rubbing. The air, and every thing, is full of this 
fluid, which appears in the shape of sparks ; the rubbing of 
the glass with the hand collects it from the hand ; and tho 
glass, having now moro than its natural share, parts with it 
to any body that may be near enough to receive it 

What is the distinction behveen the substance rubbed and 
that with which it is rubbed f 

They are always found to be oppositely electrified — the 
one body having more and the other less than its natural 
share. Indeed, one kind of eloctricity is never obtained 
without at tho same time the production of the other. Those 
bodies which havo been called electrics, will not convey elec- 
tricity from ono body to another, and therefore they are 
termed non-conductors. 

Will you name the non-conductors f 

The most remarkable are glass, and all vitreous substances, 
precious stones, resins, amber, sulphur, baked wood, wax, silk, 
cotton, wool, hair, feathers, paper, white sugar, air, oils, me- 
tallic oxides, all dry vegetable substances, and all hart! stones, 
Those bodies, which, when rubbed ever so much, do not 
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exhibit electricity, are called non-electric*. They convey 
electricity from one body to Another, and therefore are de- 
nominated conductor* ; they are as capable of having elec- 
tricity developed upon them by friction an theme bodies 
which have been called M electric*/* but it in conducted away 
as fast as it is produced. Rome of them conduct electricity 
much better than other*. ' The principal conductor* are the 
metals, charcoal, all fluid* except dry aim and oil*, most aaline 
substances, and atony substances. Woollen and silk, when 
wet, will, by mean* of the water, conduct electricity. 

When a body ban more than it* natural quantity of Urn 
fluid, it i* *aid to be electrified positively, or plan ; and when 
it ha* 1c*a than it* natural quantity, it i* naid to be electrified 
negatively, or minn** When bodies are electrified in either 
of the*e way*, they repel each other ; but if some be elec- 
trified plun y and other* mwtt#, they mutually attract ; or if 
one body be electrified plus, and the other not electrified in 
either way, they al*o attract each other. 

Are thtr* not tome animal* that po**PM a pttutmr tltttrie 
fmwrr f What in th? tfortric Ktl f 

Ye* ; there are *ome fi«he* which possess the extraordinary 
faculty of being able, at pleasure, to communicate *hock* like 
those of an electric battery or galvanic pile, to any animal 
that come* in contact with them. They are called the tarp*do % 
the (fymnntff* pWtrim^ atul the Silnrn* Inttint*. The mo*t 
remarkabloofthe.no i* the Gymnotan pfotrim* or ttotrir ttl % 
which i* frequently found in the mar*he* and *tagnant pool* 
of ( Juiana, and other countries of Mouth America. The shook* 
they give are exceedingly severe; and 1 1 umlmidt mentions a 
road which ha* boon totally abandoned, because the mule* in 
crossing a wide ford, wore, by these violent attacks, often 
paralysed and drowned. Kven the angler on the bank was 
not exempt from danger, the shook being convoyed along his 
wetted rod and fishing lino. The electric eel is sometimes 
twenty foot long. The electricity of all those fishes is exerted 
by them only when they please, and of course only while they 
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are alive. After the animal has discharged its electrical 
matter, the next shock is weaker; and when the animal is 
exhausted, it has lost all the power of producing any effect for 
some time. 

What was Franklin* t discovery in reference to electricity t 

The identity of the electric spark and atmospheric lightning 
and thunder, the resemblance between which struck him 
with so much force that he determined to test the matter by 
experiment 

Having constructed a kite by stretching a large silk hand- 
kerchief over two sticks in the form of a cross, on the ap- 
pearance of an approaching storm he went into a field in 
the vicinity of Philadelphia, and raised it, taking care to in- 
sulate it by a silken cord attached to a key, with which the 
hempen string terminated. No sooner had a dense cloud, 
apparently charged with lightning, passed over the spot on 
which he stood, than his attention was arrested by the brist- 
ling up of some loose fibres on the hempen string. He im- 
mediately presented his knuckle to the key, and received an 
electric spark. His emotion at this discovery was intense. 
The rain now fell in torrents, and, wetting the string, ren- 
dered it a conductor throughout its whole length, so that 
electric sparks were now collected from it in great abundance. 
The discovery, of Franklin soon engaged tho attention of all 
the philosophers of Europe, and the truth of the theory that 
lightning and electricity are the same fluid was put beyond 
all question. 

What is Galvanism f 

A branch of electrical science, which took its origin about 
the close of the last century from a trivial circumstance 
which occurred in the house of Signor Qalvani, an Italian 
philosopher, from whom the science has derived its name. A 
recently-killed frog, having been accidentally touched in tho 
limb with the blade of a knife which was held by a person 
who was experimenting with an electrical machine, was im- 
mediately thrown into violent convulsions. Galvani, who 
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wm not preeent, wna informed of the eircumatane*, and b 
|<»t no time in repeating the experiment lie fcuud that 
other metal* beeide eteel answered the purpoaei thai they 
owed thin property of exciting muaeular eontraettoiift to their 
being good conductor* of eleetrMty, (Jalvani proceeded 
with hi* experiment*, and arrived at the eonolualon that the 
different part* 6f mm animal are in opposite »UU* of electa 
eity, and that the effect of the metal to merely to reatorc the 
equilibrium. 

Wim Mm wneluww wrrwtt 

No i the theory wa* found to be erroneou* by l'roft**or 
Volta, of J'hvIm, who, netting out with the idea that the elec* 
trinity did not belong to the animal, but to tbo different 
metal* employed, wa* led to the di#eovery of what we now 
term the Vultufa tottery, In mediating upon the develop 
ment of electricity at the *urfoee of contact of two different 
metal*, he tried the effect of hi* cotfi|*iuud pint** of metal* 
upon animak and wa* led to infer that the electricity wm 
derived, not IVom the living *y*tem, but from the motion ex- 
cited hetweeu the metal mid the humid animal ftbre; that 
the animal matter act* merely a* a medium conducting thU 
electricity, lie further diaoovered tbut the metallic plate* 
which he uoed, aueh a* nilver and aims are edited—the k*r« 
mer negatively, and the latter p<**itively ; and, al*o, that the 
galvanic energy could be augmented by employing aeveral 
pair* of plate*, connecting them in *uob a manner that the 
electricity excited by each pair ahould be diffu»ed through 
the whole; and thi* eoiitetituted the voltaie pile. From theae 
experiment* it beeame apparent that electricity could bo pro* 
duced from the aetion of two different metal* immemed in 
a suitable meuntruum, and in aome manner connected with 
each other, 

Van you wpluln twit purlieu forty lK$ ewitruetion 0/ Iks 
Voltuiv Buttery t 

If platea of *ine and of nilver, or of line and copper, and 
piecea of woollen eloth of the aame *i*e, rooUteued with 
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water or diluted acid, bo piled upon each other in the order 
of lino, oopper, oloth, line, copper, oloth, and ao on lor about 
twenty repetition!, you have the voltaio pile. The following 
experiment* raay now be performed j — 

Having wet both hands, touoh the lower part of the pile 
with one hand, and the upper part with the other ; a alight 
ahook of electricity will be felt aa often aa one hand ia removed. 
If the hand be brought back, a similar ahoek will be felt 
Put a baain of water near the pile, and put the left hand 
into it, holding a wire, the one eud of which touohea the top 
of the battery or pile; then put the end of a ailver apoon 
between the lip and the gum, aud with the other end of the 
apoon touoh the lower part of the pile ; a stroifg ahook ia 
felt in the gum aud in the hand. Tako the left hand from 
the water, but atill keep hold of the wire, and then perform 
the laat experiment in the aame manner, and a ahook will be 
felt in the gum only. Hold a ailver apoon in one hand, and 
touoh with it the battery at the lower part, then touch the 
upper part with the tongue, the bitter taate ia extreme, 
la the Buttery a combination of theee voltaic pilee f 
The apparatua beat adapted for experiment* ia what ia 
called a trough — an open box of wood well joined together, 
and aeoured from leakage by being lined with Home kind of 
reainoua material or pitch. The platea of lino and copper 
are placed in the trough vertically, in the order aa deacribed ; 
the end platea have connecting wirea ; and when the trough 
ia filled with water impregnated with nitrio or muriatio acid, 
and the points of the wire brought together (one of which 
represents the positive, and the other the negative pole of the 
electricity), the action ia remarkably powerful. When aeverul 
of theae trougha are connected together, the apparatus ia 
called a battery* 

Will you now explain the Electric Telegraph t 
The electric telegraph ia one of the moat important results 
that have aa yet arisen from the discovery of galvanism and 
eleotro-magnetiam. 






1189 HISTORY AND MTSTIHT OF OOMMOff TBI* 08. 

What is Electro-maynetitm f 

I have already, in the chapter on metals, explained Uk 
nature of the magnot Electro-magnetism is the name ap- 
plied to a very interesting class of foots recently discovered 
in reference to the magnet, by which the power of destroy- 
ing and reversing the polarity of a magnet, and of commu- 
nicating magnetio influenoe to iron not previously magnetic, 
has been developed. 

Now, if wo take a magnotio needle, such as I have de- 
scribed, and suspend it vertically on an axis passing through 
its centre, and then, by means of a wire, pass a current of 
eloctrioity around it from a battery such as I have just de- 
scribed, the noodle will take up a new position at right angles 
to that which it maintained before. Whether the upper 
point, or north pole, of tho needle moves to the right or left 
in order to attain this position depends on the direction of 
the current Thus we have arrived at the principle of an 
electric telegraph. We have but to agree upon a set of sig- 
nals that tho dofloction of the noedle shall signify ; and if we 
can contrive to send tho current in tho directiop we wish, 
so as to move the north pole of the needle to tho right or 
left at will, the apparatus will be complete. But in practice 
it is necessary that wo should be able to move as we please 
a similar noodle to our own, at tho station to which we do- 
sire to send the message. In order to accomplish this, we 
have but to conduct tho current from one station to the other 
by moans of an insulated wire, which, passing from station to 
station, the wire in each instanco conducts the currents around 
the noodles having their north poles upward, deflects the 
needlos in tho same direction at tho difforont stations, and, 
lastly, returns upon a continuous wiro to the other or op* 
posito polo of tho battery from which it departed. 

Formerly tho current returned to tho nogative end of the 
battery by the samo wire. But by a recent discovery the 
roturn wiro is not necessary : for it has boon found that if the 
end of the wiro is buriod doep in tho ground, attached to a 
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'plate of metal, the earth itself would oonduct the ourront 
back again — thus saving the oost of a return wire. 

You have thus briefly a description of the principle of the 
telegraph. A clear conception of the instruments, the signals, 
etc, can scarcely be conveyed by description. Moreover, 
there are numerous modes, some of which operate by signals, 
others by letters ; tho more recent instruments are provided 
with koys similar to those oraployod upon the pianoforte, each 
key representing a letter of the alphabet. 
What is the speed of Electricity f 

That of light itself, 102,000 miles in the apace of a second. 
In point of fact, no longer time would be occupied in trans- 
mitting intelligence to the uttermost ends of the earth than 
would bo required for sending it across a room. Distance is 
a matter for consideration only as regards expenditure of gal- 
vanio force; and the time will come, no doubt, when the 
advances of scienoe will render tho transmission of currents 
between points the most romoto without any appreciable con- 
sumption of time — a practical annihilation of spaoe. 
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What is Engraving ; will you describe the process f 
Engraving is described as the art of representing by means 
of lines and points, produced by moans of cutting or corrosion, 
the figures, lights and shades of objects, in order to multiply 
them by printing. There are two widely distinctive stylos : 
steel or copper plate engraving, and wood engraving. The 
earliest method practised was upon wood, whioh was known 
to tho Chinese before tho Christian ora, but was not known 
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in Bnropa until the middle agen, wh«*» H wan inlftHlntHH) ^ 
ilia intereonrne of Ihe V«*««*M«w merehantn with the inhabi* 
lantn of iht* Uelentlal empire, Bngravlng upon met&llie nnh-- 
ntaneen wan nut praetlned In Knrope until the Ami half ef the 
fifteenth eentnry, although it in probable that the art In thin 
form wm alno known to the Uhlnene l^hn before, 

Yen ; lino, etehing, ntipple, mennotinlo. A nleel plate in flmt 
noftened by being deprived of a portion of it* earbon, and af 
101* the engraving in made the plate in hardened again by the 
restoration of Urn enrbon, 'IV plate being thun prepared* 
tlmtm*t proeenn in lotraee thedenign intend**! for engraving 
neiMirat*dy upon the plate, Tim nnriWee of the nteel 1* eovered 
with * thin eoaling of wa* ; the drawing in then eopted in 
outline with a blaek lead pencil on paper, whieh in laid with 
Iht* pencilled «)de upon the wn*, and Iraanforred by preannr* 
of the baud or a burninher, The denlgn in limn traeed with 
an etehing--needle through the wax upon the plate t Ihe wax 
in removed, and Urn plate ekhihltn the outline of Urn denlgn 
ready for the graver, Tim graver in a nteel iuntroment end* 
lug In an unequal nided pyramidal point ( Mm nteel in iunerted 
in a wooden handle* eouventent, in nine and form for tlm hand, 
Willi thin inntrnment Ilm proeenn of Mm engraving proeeedn; 
in euttlng llm linen Urn graver in nunhed forward in tit* 
direction retpilred, being held In Ihe hand at a nmall inellna» 
lion to Ihe plane of ihe eopper, Thene linen are then deepene«l 
or nlrengtltened an tvtjuired, and in thin manner llm wt*rlt 
lahorhmnly ph>eeedn, Meehanieal nkill in maintaining tma 
and perfoel linen an well an tante and judgment in pr^dnelng 
the 0f|pou of light and nhade am indinpenaalde qnalitien in 
Ihe engraver, 

In «»li»hing» Ihe (date in eovered with a grimnd or vami»dt, 
nnnally emnfioned trf an|dtalfnm, gttm manllts and wax, whieh 
in imjmWe of renlnllng Ihe aelion of a^tta for Ik | the d«*lg* 
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It traced through the varnish upon the plate, and, when com- 
pleted, a dilution of aqua fortia in poured upon the surface, 
which bitea or oat* the deaign into the plate. When thia ia 
accomplished, the wax ia removed, and certain deficiencies 
which inevitably occur remedied by the graver. Etching ia 
especially adapted to the engraving of treea, bark, foliage, 
rough ground, etc. ; while figures, faces, etc., are produced in 
line. 

What is Stippling t 

Engraving in doU. The graver ia uaed, but instead of 
lines, the effect ia produced by minute poinU or excavations. 
It ia a alow and laborious process, but in the aoftneaa and 
delioaoy of its lights and shades it ia much admired. 

What art Metzotinto* f 

Thia mode of engraving ia aaid to have been discovered 
by Prince Rupert It ia the eaaieat and moat rapid of all the 
mode* of engraving upon metallio surfaces. In the first 
place, a uniform smooth black tint ovor the entire aurface 
of the plate ia procured by meana of a knife, or what ia called 
a grounding-tool, an instrument made for the purpose, which, 
being rocked backward and forward, the teeth of the tool 
equally and regularly indent the plate from aide to side. 
Upon thia mexaotinto grain, or ground, the design ia now 
traced ; and with a scraper and burnisher the artist prooeeda 
with facility and ease; the lights of his picture are secured 
by obliterating or aoraping away the ground-tint, and the 
ahadea obtained by leaving it. Engravings, by thia process, 
are executed with great facility ; the ahadea, which with line 
engraving are the heavieat and most laborious portion in the 
meaiotinti are absolutely procured before the deaign ia com- 
menced. The excellence of Una mode consists in the rich- 
neaa of ita ahadowa ; ita light* are dofeotive. 

What is the difference between vtood and steel engraving f 

In steel and copper engraving the linea are out into the 
auHkce, but in wood engraving they are raiaed like the lettera 
of printing typea. The darks of ateel engravinga are ob- 
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initial by «uHing *w*y tb* m«t*J ; in wood engraving t 
4*rk* *re ot#tftiu**4 by retaining tb* wood, wbil* tb* ligbfe 
*re |*ro4ue*4 by eutting nwny tb* woo4, Tb* pr»e***e*, mm 
ytsu **e f «re 4ire«tly rever»*4, Tb* woo4 ami for t(w*rl en* 
grnviug i* bo* ; it i* mi to about m ineb thick, mo4 pl*ne4 
wnootb, Tbe 4e*ign i* 4r*wn on tb* woo4 9 an4 tb* *figr»v*r 
proe**4* to etc***!* betwe*n tb* line* of tb* 4i«*fj^fi«r 9 uni- 
ting *w*y tb* wood for tbe ligbt*, *n4 in tb* 4**p**t *b*4*« 
*e*r«*ly engraving tb* mrfmm *t nib Am tb* light* jm*4 
*bft4e* in wood and met*) engraving *r* obtained by pro- 
****** *o entirely diatinet, tber* mu*t obviowly b* different 
moiltm of printing them, 

Will you 0#pluin lh* different mod$$t 

Wood-eut* are printed tbe **me ** type*; tb*y «w *v*n 
b* introduced into tb* pag* with letter^***, Tb* *<iri*i# 
{* inked, and tb* impr***ion taken in tb* ordinary way ; bat 
by pro****** of overluyina and underlaying tb* *ff**t of 
wood eut* v<Erry mueb depend, Tbe »bad*« are b*igbt*w*4 
and the gradufttiou* of febftde* mor* finely marked by tbfcfc' 
ne*e*« of paj*er pa*ted to the uuder aurfa** of tb* bb**k, mm! 
on Mm* tympau« (frame* of atretebed paper or mutliu npoa 
whi«h the paper whieb la to revive the impreaaion of tb* e»t 
ia attached), by whieb mean* the preaaure ear* b« na 4imHt^ 
«M a* to bei^bton the *hft/i<A or nofitsn l\w ligbU n«eor4fAg 
U* tUts wMttm of ihfs printer, 

In kU$4s\-\i\*Ut \trUii\u# t\m mo4* U ft* follow* : tb* mffne* 
of l\m \AnU* U ^v^r^i with ink from ft rubber mml* of Uwm 
rag*, 'ill* plftto being *nf!)ei*ntly ink*4 9 *n4 tb* line* or 
e*<:ftVfttion* of tb* 4*«»ign tborongbly 011*4 witb ink, tb* mf* 
fans of tb* piftt* i« wrtsfuUy w\\mi witb tb* pnlm of tb* b*n4. 
To wi|i* tb* |iUt* tborongbly *l**n 9 tnd yet not remove tb* 
ink out of tbe eugrftving, U tbe *iin ftn4 *kill of tb* workman. 
Over tbe \At$Us lUn* pre|mrw) tbe tnokUma4 pl*t**p*p*r fc 
p|*«e4 f ftfMi over ibe \m\i*r two or tbree fol4*of 0*nn*l, Tb* 
wbol* i* tben MibjeeM to tb* urtmurtt of tb* pr**»i tb* 
moiia>t*n*4 \m\mr U (or**4 into tb* bollow line* of tb***gr»v~ 
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ing, whence it imbibes the ink, and produces the requisite 
impression. Tho process is slow, and, compared with wood- 
cut printing, expensive 

What is Lithography f 

Lithography (from lithos y a stone, in Greek) is an art by 
which impressions are obtainod from designs made on stone. 
I have just described tho differences botwoen the mode of 
obtaining impressions from wood and stool ongravings ; the 
lithographic process differs from both these modes, the im- 
pressions being obtainod (by strict attention to chemical 
affinity) from a level surface 

The stones used for lithographic purposes aro a sort of cal- 
careous slate found on tho Danube in Bavaria ; some of an in- 
ferior quality are obtained from England. Tho surface of tho 
stone is polished with pumice-stone ; and upon the surfaco 
thus prepared the design is made with lithographic chalk, and 
lithographic ink, composed of tallow, virgin-wax, soap, shell- 
lac, and lamp-black ; the chalk is usod in a mould, the ink is 
dissolved by being rubbed liko Indian-ink in water, and is 
used in a pen or oamcl's-hair pencil. 

With tho chemical chalk the dosign is now mado ; aftor 
which a solution of vitriolic acid is pourod upon the stone, 
which takes up the alkali from tho chalk or ink, and rend- 
ers them insoluble in water. The stone is now washed with 
water; but tho water is imbibed by the stone only in those parts 
not occupied by the drawing, which being greasy repels tho 
water and remains dry. A roller covered with printing-ink 
is now passed over the stone ; the parts of the drawing boing 
greasy have an affinity for tho printing-ink and absorb tho 
composition ; but the wet portions will not be soiled, from the 
antipathy of oil and water. Damped paper is put over it, 
the whole is passed through the press, and tho impression is 
secured. 

There is a mode of transferring drawings made on paper 
prepared with a solution of sise or gnm-tragacanth, which 
being lai4 on the stone and passed through the press, leaves 



288 HISTORY AMD MYBTBET OF COM MOV TB1YOS. 

the drawing on the stono, and the impressions are then Uk*-^ 
an described abovo. 

Lithography in a modem invention. The merit of tb« 
discovery belongs to Aloys ScnefeKlor, a musical performesr 
at the theatre of Munich, about the year 1800. 

What U Zincography f 

A mode of engraving on line, very similar in principle U> 
lithography. 

A specie* of engraving on copper, called the metallic, a 
of recent invention. Iu object is to give accurate repre- 
sentations of medals, coins, and hassi-relievi of a small site 

Will you describe the manner of printing lithographs and 
wood-engravinge in colon f 

The processes are the same as those I have described, ei- 
cepting that for every color or tint in the design there mtut 
be engraved a separate block or stone ; that is, all the yellow 
impressions of the picture must be printed at one time, ami 
a drawing must be made of all those parts of the design in 
which yellow appears, from which the impression is made; 
another block must be made for blue, another for red, etc 
Borne tints and shadings are produced by lapping the color*. 
Of course the impression given by one stone or block mutt 
be exactly fitted into by the impression given from the next, 
and so on, until the whole subject is complete. Great skill 
and care is necessary in this kind of printing; but, to suck 
perfection is the art already advancing, that in many in- 
stances prints from colors in oil have' much of the richness 
tone, and beauty of a painting upon canvas. 

What is the Daguerreotype f 

A mode of fixing upon a metallic plate the lights aad 
shades of a landscape or figure solely by action of the solar 
light The term is derived from the name of the inventor, 
M. Dagnerre, of Paris. A plate of copper thinly coated with 
silver is exposed to the action of the vapor of iodine ; it is 
then placed in the dark chamber of a camera-obecura, where 
an image of the object to be represented is cast upon it It 
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is then withdrawn, and exposed to the vapor of mercury, 
which brings out the impression with distinctness; it is af- 
terward plunged into a solution of hypo-sulphite of soda, 
then washed in distilled water, and the process is complete. 
Tho ambrotyp* is the application to glass of tho same prin- 
ciple as that involved in the daguerreotype, and for portraits 
is in some instances preferred. There are also Talbotypes, 
calotypes, halotypes, etc., which are simply variations of 
method in the use of tho same agents, that have for their 
aim the chemical action of light on variously prepared sur- 
faces* The experiments of chemists and artists, indeed, are 
continually developing new resources in this great art. In 
sharpness, color, precision, and other qualities, this new s« li«»nl 
of art is making rapid advances. 

What is Photography t 

Photography (light drawing), or heliograph)* (sun draw- 
ing), is one of the most important applications of the discov- 
ery of Paguerre, Photographs are not taken upon plates, 
but upon prepared paper ; for architecture, landscapes, views, 
they are specially adapted, and even for portraits they are 
superseding every other method. They do not possess tho 
metallic glare of drawings upon plates, while in sharpness 
of outline and in clearness of effect, tho daguerreotype is 
very much their inferior. 

The photograph is obtained by two distinct processes. Tho 
first impression is called the negative, which exhibits all the 
light parts of tli o object of a dark color, and all the lights in the 
same way reversed ; and the representation is also the reverse 
of the original in position. Formerly the negatives were 
taken upon paper, washed with a solution of tho nitrate of 
silver, but the most recent mode is to take the negative upon 
glass, similarly prepared. Upon the face of the negative a 
sheet of photographic paper (albuminiied paper it is called, 
being prepared from albumen and other chemical agents) is 
applied, and exposing both to the light, a copy is produced 
in which objects are brought into their true position, and the 
13 
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right effect of light and shade is obtainod. Copies from tho 
negative may bo multiplied ad infinitum; tho first great 
difficulty being to secure a good negativo from tho picturo 
or object. Although photographs in single impressions aro 
costly, where largo numbers are required tho facility of their 
multiplication, after tho first impression is secured, renders them 
under such circumstances cheaper than whon tho pictures aro 
obtainod by any other process. 

Are Photographs taken in color f 

No ; a groat many experiments have boon made to this 
end, but as yet not with full success. Mr. Hill, of O roe no 
county, New York, has boon assorted to have produced the 
colors of nature, but his success has only boon partial, we 
boliovo, and somo of tho tints he still finds it impossible to 
reproduce, f do not doubt, howovor, but that in time the 
chemical secret will bo discovered by which the tints and 
hues of naturo, as woll as hor outlinos, can be reproduced by 
that great artist, tho sun. 

What is the present mode of coloring f 

The tinting is produced by tho application of finely-pow- 
dered colors to the surface of tho photographic impression, 
which is previously coated with an alcoholic solution of copal, 
and noarly dried ; so that tho coloring which is so delicately 
performed as not to impair the distinctness of tho impression, 
is not in any degree the result of the action of light 

What is a Camera- Obscura f 

Tho catnora-obscura, or dark chamber, is an optical ma- 
chine or apparatus, in which tho light being collected, and 
thrown through a singlo aperture, external objects are ex- 
hibited distinctly on any whito surface placod within tho 
machine. 

What is meant by Kncaustic Painting f 

Encaustic signifies executed by fire ; but encaustic painting 
was an art employed by tho ancients the method of which 
is uncertain. It appears that the colors woro made up into 
crayons through a medium of wax, and the subject being 
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previously traced with a metal point, were melted on the 
picture as they were used. A varnish of melted wax was 
applied to the entire surface of the picture when finished ; 
the result was, not only colors of great brilliancy but remark- 
able durability, which remained unaffected by heat or water. 
The moderns have appliod the term for painting on porcelain, 
and work in enamel, but the art as practised by the ancients 
has never been revived. 

What is Fresco-Painting f 

Fresco literally means fresh y and the term is applied to 
this kind of painting because it is executed upon a layer of 
fresh plaster. The colors, incorporated with the plaster be- 
fore it is dry, become as permanent as the wall itself. Water- 
colors alone are used ; great rapidity of execution is neces- 
sary, and also great knowledge of colors and great skill in 
drawing are indispensable, as the painting cannot be re- 
touched. This art, which is employed generally for large 
pictures on walls and ceilings, was understood by the ancients, 
but first made of real importance by the Italians in the six- 
teenth century. 

What are Cartoons ? 

Literally paper, or pasteboard, and denote in painting a 
sketch on thick paper to be used as a model for a large pic- 
ture in fresco, oil, or tapestry. In fresco painting cartoons 
are particularly useful, the design being first sketched and 
then calked through and transferred to the fresh plaster. For 
purposes of tapestry, the figures drawn upon the cartoons 
are cut out, and laid behind or under the woof, by which the 
artist directs his operations. In this case the cartoons must 
be colored. Of this kind are those which Raphael executed 
for Pope Leo X., from which the famous tapestries of Raphael 
in the. Netherlands were woven. Seven of these cartoons, 
the most celebrated in existence, are exhibited at Hampton 
Court Place, England. They were bought by Rubens for 
Charles I., and King William built a gallery for them at 
Hampton Court. 
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What i$ Pantel Painting 9 

Pantel, or pastil, is from the French, and moan* a kind of 
paste-pencil. The process is by crayon* ground up with 
gum-water into a kind of paste, and applied with the stamp 
to the surface of a prepared paper, not unlike fine sand- 
paper. The surface of the painting is sometimes touched or 
washed with oil. It is a style of painting recently come into 
vogue ; hut it has few recommendations, and Its great defect 
is a want of durability. 

What in Grecian Painting 9 

A mode of coloring engravings by which they have the 
appearance of oil-paintings, or more especially the resent* 
blance of oil-paintings upon copper. Mezzotints and litho- 
graphs can only be made nse of to advantage. The picture 
is stretched upon a frame, moistened with spirits o( turpen- 
tine on the back, and washed with a varnish which renders 
it perfectly transparent The colors are now applied, the 
same as with the varnish, to the back of the picture ; a few 
shadings are applied to the face ; and, when completed, it is 
covered with a coat of mastic varnish. This is an art readily 
accessible to all who have leisure and a small degree of skill ; 
a very fair proficiency can be obtained after a very few les- 
sons. It is a modern art, and within a short period has 
become widely practised. 

There in another imitative art called Potichomania ; will 
you explain whit it in 9 

Potichomania is the art of decorating glass to resemble 
painted porcelain or Hevres china. It is one of the modem 
fashionable arts, and appears to have sprung into general 
favor. The mode of operation is something like this: a 
plain glass vase is selected of the form and style desired. 
(Colored engravings, Chinese figures, flowers, fruits, birds, etc., 
being the kind usually selected, are then procured. The 
figures of the engravings are carefully cut out, and applied 
by gum to the uneven surface of the vase, according to the 
design adopted. These are then worked with a gum; after 
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which a tint is selected to the taste of the artist, mixed with 
silver white, and carefully and thoroughly applied to the 
whole interior surface of the vase. Over this tint another 
coat of varnish is applied, and the work is completed. When 
skilfully done, the designs or ornaments well selected, the 
tints of the proper delicacy of hue, the effect is pleasing, and 
not nnlike the costly vases of real china or porcelain. 

What is th$ Aquarium t 

The aquarium (singular aquarium, plural aquaria,) is a 
modern combination of art and science which has created a 
furor for the study of a most entertaining branch of natural 
history. The aquarium is simply a comprehensive fish-globe, 
which, being furnished with living plants as well as living 
animals, the functions of each supply the necessities of the 
other; the fish drawing tho life-sustaining oxygen from the 
plants, the plants flourishing upon the carbonio gas exuded 
by the fish. By this simple poise of operations the water of 
an aquarium need never bo changed ; aud in your little globe 
or glass case you may have in miniature all tho mysterious 
phenomena of nature accompanying life beneath the billows. 
Fish, mosses, aquatic plants, and marine animals in all their 
strange and beautiful variety, compose the aquarium ; shells 
and sand form its bottom, and rocks, arranged with grottoes 
or other tasteful shapes, give picturesque beauty to the whole. 
The study of the aquarium is exceedingly fascinating ; and 
in England, more than with us, they have bocome so popu- 
lar that a parlor is scarcely considered furnished without its 
marine or fresh-water aquarium. 

The aquarium is not only self-supporting, but self-renovat- 
ing ; and the part performed by tho little water-snails and 
some other animals is not the least interesting part of the 
operations of these worlds in miniature. Whon the principle 
was first applied a difficulty occurred in the accumulation 
of decomposing vegetable matter arising from the death of 
plants in the ordinary course of nature. The fish would not 
eat the decaying plants, and hence they poisoned the water, 
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and killed Urn Atilttmk lint II waa dlaeovered that the llttto 
WAter-nimlln fUftfAitttinil thenedeAd ntul deeomponlng leaven lit 
the bottom* of our jinhdw, The eaperlment wa* tried with 
them tit the, aquarium, and, to the delight of the eaperlmeuter, 
they removed every ventlge of demunponlng matter They 
aeted an neavengern, and oompletely rentored the water to ll* 
elearuenn and purity. 

H'Afi* to M*» (mm** 0/ (fUtUnff Jfawie* and tttkw mbnimm I 

The beauty and durability of gold fender It the mn*t 
valuable of nil ornamental nubntaneen | but on aeeount of (to 
Weight and prlee, Itn une In thene renpeetn would tie eaeeed- 
Ingly limited, were It not the most efttennlble and divisible, no 
that It limy be made to eover a larger nurfaee than an equal 
quantity of any other hotly. 

Olldlug, when performed by gold-leaf, and Intended lor 
out-door work, Is laid on by the help of yntd *to* f wlttoti in 
drylng-oll mtted with ealolned red oohre | or If for picture and 
looking-glann frame*, they are prepared by a slue tinkle by 
boiling parchment ollpplngn to a ntlff jelly, and mixed with 
flue I'arln planter or yellow ouhre. Metaln Are glided by an 
entirely different prnoenn known an watPt-pltdinp% 

Will pirn dmrih* it t 

The nurfaee of the metal la perfeetly eleaned | It In then 
rubbed over with a nolutlou of gold In mereury, ealled titnnt- 
wm nffjtftd ; the vennel In nent hettted over a elear ehareoal 
Are, by whleh the mereury In driven off, And the gold left 
Adhering to the metallic nurfaee upon whleh It In Afterward 
buruinhed. Hopper And bran* Are unUAlly prepAred by elean- 
Ing, And rubbing them over with a aolutloit of nitrate of tner- 
eury. Urann And eopper buftoun Are gilt In thin way, And 
the remtinite quantity of gnld In no nmall that twelve doaen 
buttnnn ttf one lueh dlAineter may be completely gilt upon 
both nnrftoeen by five grain* of gold. 

Jftiw ttrp thp Iphvpk i\f tmnkn pill f 

The hooka while in a prenn are brunhed over with A eom- 
ponltion of four partn of Aritiltilnti bole and one of powdered 
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sugar-candy mixed up with white of egg ; this coating when 
nearly dry, is smoothed by the burnisher, then slightly moist- 
ened, and the gold-leaf applied and burnished. 

What are Artesian Welht 

Wells so named from having been long known and used in 
the province of Artois, in France. Their principle is the 
same as that of an artificial fountain. Thus, imagine a some* 
what basin-shaped bed of sand, chalk, or any rook of a porous 
nature, to lie upon a stratum of day impermeable to water, 
and to be covered by another stratum equally impermeable. 
The former bed, being saturatod to a great extent by the 
water which flows into it from its higher and exposed edges 
—a hilly region, perhaps, where rain falls in abundance- 
becomes a resorvoir, which, if an oponing is bored down into 
it through the overlying clay, will discharge its waters up- 
ward, with a force determined by the level at which they are 
kept in the reservoir, tho rato at which they can percolate 
through its substanco, and the size of the oritice ; and in pro* 
portion as this reservoir is tapped by the borer, must the sup- 
ply it affords on its upper margin be diminished. The artesian 
bores are usually not more than a few iuches in diameter. 

What is the theory of the pump f 

I have already told you that air, though comparatively 
light, is positively heavy, having a weight of its own. Ita 
pressure is fifteen pounds on every square inch ; and it is this 
weight of the atmosphere that pushes water into the void left 
by the up-drawn piston of a pump. But there is a limit 
beyond which it cannot push tho water — namely, tho point 
of height at which tho column of water in tho pump-tubo is 
exactly balanced by the weight of the atmosphere. It is 
simply a question of balance ; fifteen pounds can only sup- 
port fifteen pounds ; the limit of the height is about thirty- 
four feet, but it is not found practicable with pumps of tho 
ordinary description to raise it more than twenty-eight feet 

What is the Blowpipe f 

A tube through which air is blown into tho flame of a 
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«an<lle uf tump, wo that a portion of the Hhihm U formed lute 
a lung ahoider eoue in the direution uf l.h« jut, the beat of 
whhh iuereaaea toward (Im t»tiil uf Urn eone, and at the point 
In mobt intent, A eoiuiiion flame tliu** beeorne* ft »mall 
ftiruaee ; »o that a amall piaee of Htiy aubwtanee limy be »ub- 
jeeted to a high tamperatura ttltiMmt inatantly, ami fuaed, it 
jh u«ed In soldering by the jawM|t«r(k* ami worker* In Hum metal* | 
al«o by the gla^-blowera, 

The uli|ut»t information we have respecting ilia u»e of tha 
diving bell i* that nt John Taisniur, quoted by Miott, Tha 

former, who Waa hoi'll at llaluault ill IftOU, had a plawi ftt 

eourt under (!|mrl"» V„ whom he hHmihIhiI on hia voyage Mi 
Ah'iim, He rolttiut» in what manner he aaw at Toledo, in th« 
presence of tilt* emparor and several thousand spectators, twa 
U reeks JMi themselva* down niirjtn' water, in a large inverted 
kettle, with a burning light, urn) rise up again without Mrif 
wet, It appears that this art was then new to ilia emperor 
him) Mia Npauiards, ami that the Oreeks were induced to malt* 
the e*periuient in order to prove the possibility of it, 

H'huf h (he ftrlhMfifo t\t' the tin*hiy-MU 

The principle of the <liviug hull cy j*ts in the impenetrability 
of atmospheric air, ami may be enplained hy a very familiar 
experiment, llriug the edge of an inverted tumbler, or any 
i<hi*u vessel, to the surface of water, am) keeping the mouth 
horizontal, press it down in the water. It will ha seen that 
though some portion of tha watar ascends into tha tumbler, 
tha greater part of the space remain* empty, or only HIM 
with air i ami any object placed in this space, though sur- 
rounded on all sides with water, would remain perfaetly dry, 
(u fact, llm ijiiantity at air remains the same, hut it is turn- 
pitted into a smaller volume, in proportion to the depth te 
whieh it \# maile to tlettuem), 

What iff lh» NtomHHHtfw t 

The name tttereowtope, hum thaUraek wordit tltm^ *oli<i, 
md *htijwn, to aoa, ha* been given to m instrument of re«e«t 
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invention, originally designed for the purpose of demonstrat- 
ing the theory of binocular vision ; or, in other words, of 
exhibiting the effects and advantages of having two eyes. 
The instrument is so constructed that two flat pictures, taken 
under certain conditions, shall appear to form a single solid 
or projecting body, possessing all the soundness, solidity, 
and reality of nature, and apparently as largo as life. 

A very remarkable result, certainly. Will you explain how 
it is obtained / 

The phenomena oannot bo explained without some knowl- 
edge of the science of optics, and I will state a few general 
principles in as plain a manner as the subject will admit : 

All bodies are rendered visible by tho light which radi- 
ates from every point of their surfaces, each ray of light car- 
rying with it the image of the object from which it eman- 
ated. These rays are refracted by tho crystalline lens and 
other humors of the eye ; and are brought to a focus so as 
to form a picture of tho object, upon a delicate expansion of 
the optic nerve, termed the retina, which picture is precisoly 
similar to that formed by the lens in the ordinary camera 
obsoura. The impressions thus produced are convoyed to 
the brain, or sensorium, by the optic nerves; so that tho eye 
does not see, but is merely the instrument by means of which 
the mind perceives external objects, while the judgment, de- 
rived from experience, determines their shapes and distances. 

A picture of an objoct is formod on the retina of each 
eye ; but although there may be but one object presented 
to the two eyes, the pictures formed on tho two retina) aro 
not precisely alike, because the object is not observed from 
the same point of view. 

Will you give me an illustration of this t 

If tho right hand be held at right angles to, and at a few 
inchos from the face, the back of the hand will be seen when 
viewed by the right eye only, and the palm of tho hand, 
irhen viewed by the left eye only ; henoe the images formed 
on the retina of the two eyes must differ, the one including 
13* 
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more of the right aid*, and the other moro of the left tide 
of the Mine solid or projecting object Again, if we bend 
a card no as to represent a triangular roof, place it on the 
table with the gable-end toward the eyes, and look at it, 
first with one eye, and then with the other, quickly and al- 
ternately opening and closing one of the eyes, the card will 
appear to move from side to side, because it is seen by oaoh 
eye under a different angle of vision. If we look at the card 
with the left eye only, the whole of the left side of the card 
will bo plainly seen, while the right side will be thrown into 
shadow; and thus two images of the *etm* object, with dif- 
Jhrmee* of outline, lights and ahade y will be formed, the ono 
on the retina of the right eye, and the other on the retina 
of the led. These imngos, falling on corresponding parts of 
the retitun, convoy to the mind the impression of a single 
object, while experience, having taught us, however uncon- 
scious the mind may be of the existence of two different 
images, that the effect observed is always produced by a body 
which really stands out or projects, the judgment naturally 
determines the object to be a projecting body. 

It is experience also that teaches us to judge of distances 
by the different angles of vision under which an object in 
observed by the two eyes; for the inclination of the optic 
axes, when so adjusted that the images may fall on corre- 
sponding parts of the retime, and thus convey to the mind 
the impression of a single object, must be greater or less ac- 
cording to the distance of the object from the eyes. 

I'irftrt vision can not, thm % Iw obtained without two eyeif 

No, for it in by the combined effect of the imago pro- 
duced on the retina of each eye, and the different angle* 
under which objects are observed, that a judgment is formed 
respecting their solidity and distances. 

A man restored to sight by couching cannot tell thoform 
of a body without touching it, until his judgment has been 
matured by experience, although a perfect image may be 
formed on the retina of each eye. A roan with only ono 
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eye oannot readily distinguish the form of a body which he 
had never previously seen, but quickly and unwittingly moves 
his head from side to side, so that his one eye may alternately 
occupy the different positions of a right and a left eye ; and, 
if we approach a candle with one eye shut, and then attempt 
to snuff it, we shall experienoe more difficulty than we might 
have expected, because the usual mode of determining the 
correct distance is wanting. 

In order, then, to deceive the judgment, so that flat sur- 
faces may represent solid or projecting figures, wo must cause 
the different images of a body, as observed by the two eyes, 
to be depicted on the respective retinae, and yet to appear to 
have emanated from one and tho same object. Two pictures 
are therefore taken from the really projecting or solid body, 
the one as observed by the right eye only, and the other as 
seen by the left. These pictures are then placed in the box 
of the stereoscope, which is furnished with two eye-pieces, 
containing lenses so constructed that the rays proceeding 
from the respective pictures, to the corresponding eye-pieces, 
shall be refracted or bent outward, at such an angle as each 
set of rays would have formed had they proceeded from a 
single picture in the centre of the box to the respective eyes 
without the intervention of the lenses ; and as it is an axiom 
in optics that the mind always refers tho situation of an ob- 
ject to the . direction from which the rays appear to have 
proceeded whon they entered the eyes, both pictures will 
appear to have emanated from one central object; but as 
one picture represents the real or projecting object as seen by 
the right eye, and the other as observed by the loft, though 
appearing by refraction to have proceeded from one and the 
same object, the effects conveyed to the mind, and the judg- 
ment formed thereon, will be precisely the same as if tho 
images were both derivod from one solid or projecting body, 
instead of from two pictures, because all the usual conditions 
are fulfilled ; and, consequently, the two pictures will appear 
to be converted into one solid body. 



too meroR? arb MntBUY or comioir tttmo** 

No ; it ha* been known for two thousand year* hut it* 
application in this familiar instrument i* of very recent date* 
Within a few year* the stereoscope ha* become a rage » it 
find* its way into almost every social circle* and ha* become 
a familiar souree of fashionable parlor amusement* Ike 
trade in tliom is universal ; thousand* of people are emptor**! 
in the *ale nrni manufacture of the instrument* Am! photo- 
grapher* Arv employed in every part of the globe in taking 
binocular (or double) picture*— -Among the rain* of Pompeii 
and HereulAiieum — on the glacier* and in Uie valley* of 
8wit«erland — Among Uie public monument* And natural 
wonder* in the Old And New World— And in the *cene* of 
domestic life. 

ITattf i* *• falhxm t 

A globe made of silk And renders! airdight by gnits which*, 
when fillet! with hydrogen gas — tYom ten to thirteen time* 
lighter limn atmospheric Air — ascends into the atmosphere*, 
And will carry heavy bodies suspended to it* 

The principle upon which a Ivtlloon rise* in the atmos* 
pherc i* exactly the same as that which caii*c* the a*eent of 
a cork fVom the ttottom of a vessel ftlltnt with water ; the 
weight of the volume of air which it displace* must exceed 
the weight of the balloon ami all that it carrier with it tt wa* 
not till IttW that hydrogen ga* wa* found to W lighter that 
common air ; and two brother*. Stephen and Joseph Mont* 
golficrof Aniionaw France* have the honor of Iming the first to 
prepare aih! send up a balloon into the air, Thi* wa* in \ *$X 

IVIatre de Hosier* a young naturalist* and the Manpm 
dWrlamle*. On the t wont v first of Xovemtar ITSJL thev 
took their seats in the basket of a balloon* and after rising to 
an elevation of upward of throe thousand feet* descended 
•afely to the earth* Thi* daring adventure became the talk 
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of all France, and was soon followed by numerous other 
similar attempts. 

What is the process of making bricks t 

Bricks are made of clay mixed with sand, chalk, coal 
ashes and other substances, formed in a mould, and burned 
in a kiln or clamp. The ingredients being made into a 
paste by the introduction of a limited quantity of water, the 
mixture is raked backward and forward; it is put into 
what is called a pug-mill, which consists of an upright 
barrel, in which are placed a series of strong iron knives. 
The mill revolves by the power of a horse, walking in a cir- 
cular path, and the paste is thoroughly cut and masticated 
by the knives, as it passes from the top of the barrel through 
an aperture provided for its exit at the bottom. As the 
clay oozes out it is removed with a concave shovel, and is 
ready for the moulder. Formerly the clay was moulded by 
band; the mass was thrown into a wooden mould, shaped 
by a wooden instrument to the size of a mould, from which 
it was transferred to a pallet board, and was then ready 
for the kiln. But a machine, invented by J. Z. A. Wagner, 
of Philadelphia, is now employed for the moulding of bricks, 
which facilitates the operation greatly. 

The kiln in which they are burnt is a large building, 
about thirteen feet long, ten feet wide, and twelve feet high, 
furnished with a proper furnace. They are sometimes 
burned in what is called a clamp, which is formed of the 
bricks themselves. The foundations are of old bricks. Each 
course of new bricks is laid on a layer of breeze, or cinders ; 
and flues are formed, filled with coals, breeze, and wood. 
The burning lasts from twenty to thirty days. • 

Were the bricks of ancient times baked or burned as ours t 

They were sometimes baked, but more commonly dried 
in the sun. Specimens of ancient brick found in the ruins 
of Babylon are among the oldest existing. The Egyptians 
used sun-dried bricks, and the process of making them is 
epr esented in their paintings, some of which are peculiarly 
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of all France, and was soon followed by numerous other 
similar attempts. 

What is the process of making bricks t 

Bricks are made of clay mixed with sand, chalk, coal 
ashes and other substances, formed in a mould, and burned 
in a kiln or clamp. The ingredients being made into a 
paste by the introduction of a limited quantity of water, the 
mixture is raked backward and forward; it is put into 
what is called a pug-mill, which consists of an upright 
barrel, in which are placed a series of strong iron knives. 
The mill revolves by tho power of a horse, walking in a cir- 
cular path, and the paste is thoroughly cut and masticated 
by the knives, as it passes from the top of the barrel through 
an aperture provided for its exit at the bottom. As the 
clay ooics out it is removed with a concave shovel, and is 
ready for the moulder. Formorly the clay was moulded by 
hand; the mass was thrown into a wooden mould, shaped 
by a wooden instrument to the siie of a mould, from which 
it was transferred to a pallet board, and was then ready 
for the kiln. But a machine, invented by J. Z. A. Wagner, 
of Philadelphia, is now employed for the moulding of bricks, 
which facilitates the operation greatly. 

The kiln in which they arc burnt is a large building, 
about thirteen feet long, ten feet wide, and twelve feet high, 
furnished with a proper furnace. Thoy are sometimes 
burned in what is called a clamp, which is formed of the 
bricks themselves. The foundations are of old bricks. Each 
course of new bricks is laid on a layer of breezy or cinders ; 
and flues are formed, filled with coals, breeze, and wood. 
The burning lasts from twenty to thirty days. • 

Were the bricks of ancient times baked or burned as ours t 

They were sometimes baked, but more commonly dried 
in the Bun. Specimens of ancient brick found in the ruins 
of Babylon aro among the oldest existing. The Egyptians 
used sun-dried bricks, and the process of making them is 
©presented in their paintings, some of which are peculiarly 
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interesting, from the light they throw upon the scripture 
narrative of the servitude of the Israelites, They were 
mixed with straw, out fine, to give them greater tenacity. 
The Greeks alto appear to have used their brick* simply 
dried, an the laws of Attica required five yearn to be allowed 
for that purpose. Horn an bricks were thinner than ours, in 
proportion to their length and breadth, and were well 
burned. It thus appears, that brick-making was one of the 
earliest of the arts, the origin of which we have no record. 

What is Gobelin Tapestry t 

Gobelin Tapestry is so called from a noted house in Paris, 
in the suburb of St. Marcel, formerly possessed by famous 
wool-dyers, whereof the chief, called Giles Gobelin, who 
lived in the reign of Francis I., is said to have found the 
secret of dyeing scarlet, which was from him called the 
scarlet of the Gobelins ; the house and the rivor that runs by 
it also took the same name. This house was purchased by 
I^onis XI V., for a manufactory of all manner of curious works 
for adorning the royal palaces, under the direction of a Mou- 
bieur Colbert, especially tapestry, designs for which were 
drawn by the celebrated Le llrun, by appointment of the 
king, A. U 1000. 

What is Phonography f 

Phonography includes every mothod of writing by signs 
that represent the sounds of the language. It differs from 
stenography in this respect : stenography uses characters 
to represent words by their spelling, instead of their sound ; 
hence phonography is much the shortest and simplest mode 
of short-hand writing. 

What is the Burning Glass f 

A name given to a glass, or mirror, so formed as to collect 
the sun's rays which fall on it into a point, or small surface, 
and thereby produce an intense heat, and set fire to combus- 
tible substances. The point at which the rays meet, and 
where the greatoht heat is produced, is called the focus, or 
burning point. 
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IFilal it a Ckrwwmtiw $ 

A timepiece of peculiar construction, at present much em- 
ployed by navigator* in determining tho longitude at sea. 
Chronometer* are, in general, much larger than common 
watches, and are hung in gimbals in boxes six or eight 
inches square; but thoro are also many pocket chronom- 
eters, which, externally, have all the appearance of tho 
better sort of pocket watches, and internally differ from 
those only in tho construction of tho balance. The balance 
and hair-spring are tho principal agents in regulating the 
going of an ordinary watch, being to this what a pendulum 
is to a common clock ; and this spring in tho former, like 
the pendulum in tho latter, is subject to expansions and con- 
tractions undor different degrees of heat and cold, which 
affect tho speed or rate of the machino ; and the method* of 
correcting this inaccuracy mark tho difference between the 
watch and the chronometer. 

What t« Stereotyping f 

Stereotyping was invented in 1760, almost simultaneously 
by W. God, of Edinburgh, and Cadwallader Colden, of New 
York. It is one of the most important of the modern in* 
ventions in tho art of printing, and consists of casts taken 
from ordinary type, which secures a plate of the page in 
a fixed and permanent form. Tho page, or form, which usu- 
ally consists of three or four pages, is composed in ordinary 
types, from which a cast or mould is taken in plaster of Paris. 
The mould is immediately subjected to a heat of 300°, when 
it becomes perfectly dry in two hours. Of course the mould 
reverses tho faces of the typos; the reliefs of tho metal typos 
are indentations in tho plaster. Tho types indeed have made 
an impression upon the surface of the plaster exactly as in 
the ease of a printed page. It is now necessary to secure a 
east the surface of which is tho exact counterpart of the types, 
on which the surface of the plate, or cast, presents the ap- 
pearance of types fixed instead of movable ; it is also neces- 
sary to secure the cast in a firm and durable metal. The 
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mould, therefore, is plunged into a bath of melted tend, or 
alloy, which pours into the piaster mould, and forma a east or 
plate in which every delicate line of the types is preferred. 
From the bath the case is removed to a water-cistern, ami 
wheu cooled is handed over to the picker, who planes its 
edges, carefully removes the little imperfections that gather 
upon its surface, etc Each page of an entire book is cast 
and prepared in this way, and the peculiar advantage of the 
plan is, that not only may casts of the pages be multiplied 
to any extent, but the printer, from the same set of plates, 
may reprint editions of the work from year to year, or to any 
extent or number. Formerly, when an edition of a book was 
exhausted, the entire matter had to be reset 

What is JMectrotyping t 

Electrotypes preserve a sharper and more perfect line than 
stereotypes, and henco, they are used for casts of wood-cuts, 
or other surfaces where great accuracy and delicacy of out- 
line are desirable. The mould is placed in a galvanic battery, 
and the metal, which may be either gold, silver, or copper, 
but for ordinary purposes is copper, is precipitated from its 
solution, by the agency of electricity upon the moulds, in so 
line a state of division as to form a coherent mass of pure 
metal, equal in toughness and flexibility to the hammered 
metals. This art is applied to reproducing fao-similes of 
medals, coins, etc 

What in Mosaic? 

Mosaic is named from opus musivum, mumicnm^ mosaic* m, 
perhaps because Mosaic pavements were principally employed 
in teinplos dedicated to the Muses. It is also called opus 
ttaaciiatum and tHrmiculatMM y because the cubes of which it 
is composed are disposed in curved lines, 

A mosaic is a painting executed by means of small tubes, 
called sect ilia and tesstnw, of marble, glass, or stones of vari- 
ous colors, set in a bod of cement or mastic, in figures of 
arabesques, scrolls, rosettes, or figures, and even entire his- 
torical and mythological compositions, The work is then 
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other climbing plants, which serve to fli them against a 
wall, or the trunk of a tree, cannot bo considered a* rooU( 
sluce, though they answer the purpose of sustaining the 
plant, they are tumble to supply it with nourishment* 

/* fM* J/o? ctm with fmranitical plant* f 

No, Their species, such as the mfsletoe, having no fm» 
mediate communication with the earth, strike their fibres 
into the stums or branches of a tree, and derive their 
nourishment from this richly prepared soil ; yet, a* the 
absorption in this case is not carried on by the regular 
mode of sponglole*, their fibres fire not denominated roots, 
The MpougiolcN net only by capillary attraction end suck up 
moisture, just as a lump of sugar a\mr\m the water into 
which it Is dipped. Ah a proof of this, it has been shown, 
that if roots, saturated with moisture, be transplanted into 
yttry dry earth, the Utter will absorb the moisture from the 
roots. Absorption does not immediately cease upon the 
death of a plant, as the blood ceases to circulate upon the 
expiration of animal life; but when the vessels through 
which the fluid should pass have lost their vital energy, that 
susceptibility of irritation and contraction which enabled 
them to propel the fluid upward, ceases, and it can no longer 
ascend into the root*, but remains stagnant in the spougioles, 
which boon become Maturated. Disease and putrefaction 
follow; arid that nourishment which was designed to sus- 
tain life, now serves only to accelerate disorganisation. 

What am tha different varktm of motif 

The botanists distinguish several kinds. The radius /Ibrow, 
or fibrous root, J* the most common in its form : it consist* 
of a collection or bundle of fibres. The roots of many 
grassc*, and most annual herb*, ere of this description. 'J 'he 
couch grass in an example of the radix repm*, or creepiug- 
root, If an attempt be made to eradicate such root*, a 
succession of bunches of' fibres are met with, springing from 
an apparent root which grows horizontally, and appears to 
be endless. This long horizontal fibre is, however, %wi a 
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root, but a subterraneous branch, for it has no spongiolcs; 
the real roots are the small buudlo of fibres which spring 
from it Such a root is very tenacious of life, as any por- 
tion in which there is an articulation will grow. The ox-eyo, 
whose strong penetrating roots strike deep into the earth, 
furnishes an example of the radix Jusiformis, or spindle* 
shaped. It is also called the tap-root, from its tapering so 
considerably toward the end. The radix bulbosa, or bul- 
bous root, such as that of the lily, the hyacinth, or the 
onion, is improperly sp called, for the tufts of fibres, pendent 
from the bulb, are the roots. 

What then is the bulb f 

The bulb constitutes tho stem of the plant. Tho potato 
belongs to the class of tuberous, or knotted roots, which are 
of various kinds, comprehending all such as have fleshy 
knobs, or tumors. In all cases they aro to bo considered as 
reservoirs of nourishment, which enable the plant to sustain 
the casual privations of a barren or dry soil. The root of the 
orchis is desorving of notice, from its singularity. It consists 
of two lobes, somewhat similar to the two parts into which a 
bean is divided. One of those perishes every year, and an- 
other shoots up on the opposite side of the remaining globe. 
Tho stem rises every spring from between tho two lobes, and 
since the new lobe does not occupy the same place as its 
predecessor, the orchis every year moves a little onward. 

What is the duration of roots? 

They are either annual, biennial, or perennial. To tho 
first belong plants tho existence of which is limited to ono 
season, such as barley, and a vast numbor of garden and 
field flowers. The biennial root produces, tho first season, 
only herbage, and the following summer flowers and fruit, or 
seed; after which it perishes. To the perennial belong 
plants whioh live to an indefinite period, suoh as trees aud 
shrubs. 

Will you describe the office of stems in plants t 

Evory plant has a stem, through whioh the sap circulates, 
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root, but a subterraneous brunch, for it haft no spongioses ; 
the real roots are the small bundle of fibres which spring 
from it Such a root is very tenacious of life, as any por- 
tion in which there is an articulation will grow. The ox-oyo, 
whoso strong penetrating roots strike deep into tho earth, 
furnishes an oxample of tho radix fusiformis, or spindle- 
shaped. It is also called tho tap-root, from its tapering so 
considerably toward tho ond. Tho radix bulbosa, or bul- 
bous root, such as that of the lily, tho hyacinth, or the 
onion, is improperly qp called, for the tufts of fibres, pendent 
from tho bulb, are tho roots. 

What then is the bulb f 

Tho bulb constitutes tho stem of tho plant. The potato 
belongs to tho class of tuberous, or knotted roots, which are 
of various kinds, comprehending all such as have fleshy 
knobs, or tumors. In all cases they are to bo considered as 
reservoirs of nourishment, which enable the plant to sustain 
the casual privations of a barren or dry soil. Tho root of tho 
orchis is deserving of notice, from its singularity. It consists 
of two lobes, somewhat similar to tho two parts into which a 
bean is divided. One of those perishes every year, and an- 
other shoots up on the opposite side of the remaining globo. 
Tho stem rises ovory spring from between tho two lobes, and 
•inoo the new lobe does not occupy tho same place as its 
predecessor, the orchis every year moves a little onward. 

What is the duration of roots t 

They are either annual, biennial, or perennial. To tho 
first belong plants tho existenoe of which is limited to one 
season, such as barley, and a vast number of garden and 
field flowers. The biennial root produces, tho first season, 
only herbage, and tho following summer flowers and fruit, or 
seed; after which it perishes. To tho perennial belong 
plants which live to an indefinite period, such as trees and 
shrubs. 

Will you describe the office of stems in plants t 

Every plant has a stem, through which tho sap circulates, 
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unrl from wbieh the leAve* And flower* apring, Tble etem li 
not elwAy* apparent ( it I* *ometimea eotteeAled underground, 
aometime* di*gul*ed mider an eatrAordlnAry form, Tbe *tem 
of the tulip, for IttfttAtttm, ia contained within the bulb, which 
I* commonly, but improperly, caIIo4 It* root ; that of the fer» 
la aubterraneoua, The function* of the root And atem are w> 
Willy different, The former merely aneka np nouriabment 
from the noil, ami trAnamlta it to the leave* j the hitter i# 
mt|i|»lfcic| with organ* to dl*tribute it to the aeveral parte of 
the plant, the leave*, the flower*, etc, 

Tim *tem* of the plent Are divided into two elAeaeai thee* 
which {(row IntewAlly, hence called miity*twu#=\h*y Are 
aI*o caIM mtmnetitpMtm^ from their need having imly one 
cotyledon, or lobe=*=And thoee wbieh grow externally, celled 
m*tfimtMM) or dkntylpdnns^ from their aeeda living twe 
lobe*, 

There ia a third cIaaa, denominated acotylodon*, willed 
have no lobe*, end no vaaeular ayatom, *neb aa ftiugl, lieb* 
en*, etc. 

IMaf ptnnt* hfttpttf/ to the flrtt dan* t , 

The dAte, the palm, And the cocoA»nut tree, the augar eane, 
and moAt of the true* of troplcml climate*, belong to the 
monocotyledon*, or endogenous phut*, Their atem* aid 
cylindrical, being of the aamc thlcknc** from the top to the 
bottom. Their mode of growth 1a thin 2 a hollow *tem ahoot* 
tip to a certain height, And there atop*; layer After layer 
grow* in the interior at thi* hollow "torn, till At length a 
period Arrive* when the outer eoAt* Are *o hardened And die- 
tended, a* to yield no longer; the stem heathen Attained it* 
full growth in horizontal dimension*, And offer* a broed, fiat, 
circular aiirftwn U) view, whleh l»a* aeareely rieen In height 
Above the level of the ground, In thi* *tege It reaemhlea 
the *tump of the trunk of a tree wbieh hA* been cut down, 
The following spring, there being no room for a new leyer 
of wood to extend it*elf horlaontAlly, it *hoote up from the 
centre of the stem vertically \ freak layer* every y«*r euo* 
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ness. Thin mode of growing renders the form of the stem 
conical, the layer* dim in lulling am tho stem rinos. 

These layora of wood attain a state of maturity when thoj 
become no hard by continued pressure ah to be no longer sus- 
ceptible of yielding to it. Previous to this period, the layers 
bear tho name of alburnum, signifying white wood, for wood 
is Always white until it reaches this degree of consistency. 
The length of time requisite to convert the alburnum into 
perfect wood, varies (torn five to fifty years, according to the 
nature of tho troe. 

The vegetation of the bark ie, then, the invent of that of 
the woodt 

Precisely ; that is to say, it is endogenous, its layers grow- 
ing internally ; the new soil coat of bark, therefore, liea im- 
mediately in contact with tho new soil layer of wood. The 
outer coats of bark, when thoy become too hard to be farther 
distended by tho pressure of the internal layers, crack, and 
becoming thus exposed to the injury of the weather, fall off 
in pieces: it is this which produces tho rugged noss of the 
bark in some trees. Tho other layers, as they bocomo ex- 
ternal, and exposed to tho same sources of injury, experience 
the same fate. 

Through what part of the item doee the eap riee f 

It has long been a disputed point ; some have maintained 
the opinion that it Ascended through tho pith ; others, that 
it rone through tho bark ; but they have both boon proved 
to be wrong. By coloring tho water with which the plant 
wan watered, it has been traced within tho stem, and found 
to ascend almofit wholly in tho alburnum, or young wood, and 
particularly in the latent layers. 

What are the function* of leaven f 

If the leaven of a tree be stripped off, tho fruit comes to 
nothing, which in exemplified every year in gooseberry bushes, 
tho leaven of whi'-h have Imumi devoured by caterpillars; and 
though the fruit-tree* of warm climate*, partly naturalised 
with us, grapes and poaches, for instance, ripen their fruit 
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sooner, perhaps, if partially deprived of their leaven, yet if 
that practice be carried too far, the fruit perishes. The white 
mulberry, indeed, cultivated in the south of Europe, for the 
food of silk-worms only, bears wonderfully the loss of its 
foliage three or four times a year. 

These facts have led somo to think that leaves were merely 
a clothing, or a protection against cold and heat Though 
this is undoubtedly true, still it is a very small part of the 
use of leaves* 

Do learns give out moisture t 

That leaves give out moisture, or are organs of insensible 
perspiration, is proved by the simple experiment of gathering 
the leafy branch of a tree, and immediately stopping the 
wound at its base with wax, or any other fit substance, to 
prevent the effusion of moisture in that direction. In a vory 
short time, the leaves droop, wither, and are dried up. If the 
same branch, partly faded, though not dead, be placed in a 
very damp cellar, or immersed in water, the leaves revive, by 
which their power of absorption is also proved. 

The great annual sunflower is said to have lost by per- 
spiration one pound fourteen ounces weight, in the course of 
twelve hours, in a hot dry day. In a dry night it lost about 
three ounces ; and in a moist night, scarcely any alteration 
was observable ; but in a rainy night it gained two or three 
ounces. The cornelian cherry is most remarkable in this 
respect : the quantity of fluid which evaporates from its leaves 
in the course of twenty-four hours is said to be nearly equal 
to twice the weight of the whole shrub. 

The perspiration of aquatic plants seems to be remarkably 
copious. Of these some grow constantly immersed in water. 
Their leaves are peculiarly vascular, and dry very quickly 
in the air, withering in a few minutes after exposure to it. 
Other aquatics float with only the upper surface of their leaves 
exposed to the air, which surface is so contrived that water 
will scarcely remain upon it. These leaves, though extremely 
juicy, dry with great rapidity, as does every part of the plant 
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when gathered. It is probable that they imbibe copiously by 
their under sides, and perspire by their upper. 

What effect has light upon plants ? 

A very powerful oflfect. The green color of the leaves is 
owing to it, so that plants raised in the dark are of a sickly 
white ; and it is well known that the blanching of colery is 
effected by covering the plant and excluding the light 

Light acts beneficially upon the upper surface of leaves, 
and hurtfully upon the under side; hence the former is always 
turned toward the light, in whatever situation the plant may 
happen to bo placed. 

How is it with plants in a hot-house f 

They present the fronts of their leaves to the side where 
there is most light, not to the quarter where most air is ad- 
mitted, or to the flue, in search of heat It has been found, 
that vine-leaves turn to the light, even when separated from 
the stem, if suspended by a thread. 

Is this effect peculiar to leaves alone t 

No ; many flowers are equally sensible to it, especially the 
compound radiated ones, as the daisy, sunflower, marigold, 
etc. In their forms, Nature seems to have delighted to im- 
itate the radiant luminarv, in the absence of whose beams 
many of them do not expand their blossoms at all. The 
stately annual sunflower displays this phenomenon more 
conspicuously, on account of its size : the flower follows the 
sun all day, and returns, after sunsot, to the east, to meet tho 
sunbeams in the morning. A great number of leaves also 
follow the sun in his course. A clover-field is a familiar 
instance of this. 

The chemical actions of light, heat, and the component 
parts of the atmospheric air, upon leaves, are now tolerably 
well understood. 

Will you explain them ? 

It is agreed that in tho daytime plants imbibe, from the 
atmosphere, carbonic-acid gas (which is a compound of oxy- 
gen and carbon), that thoy decompose it, absorb the carbon 
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as matter of nourishment, which is added to the sap, and 
emit the oxygen. The burning of a candle, or the breathing 
of animals, in a confined space, produces so much of this gas, 
that neither of these operations can go on beyond a certain 
time ; but the air so contaminated serves as food for vege- 
tables, the leaves of which, assisted by light, soon restore the 
oxygen, or, in other words, purify the air again. This beau- 
tiful discovery shows a mutual dependence of the animal and 
vegetable kingdoms, and adds another to the many proofs we 
have of the wisdom and wonder-working power of the Creator 
of all things. 

How do plants operate in the absence of light? 

In the dark they give out carbonic acid, and absorb oxygen ; v 
but the proportion of the latter is small, compared with what 
they exhale by day, as must likewise be the proportion of 
carbonic acid given out ; else the quantity of carbon added 
to their substance would be but trifling, especially in those 
climates in which the proportion of day to night is nearly 
equal, and which, notwithstanding, we know to be excessively 
luxuriant in vegetation. 

There can be no question of the general purpose answered 
to the vegetable constitution by these functions of leaves. 
But when we attempt to consider how the peculiar secretions 
of different species and tribes of plants are formed ; how the 
same soil, the same atmosphere, should, in a leaf of the vine, 
or sorrel, produce a wholesome acid, and in that of a spurge, 
or manchineel, a most virulent poison — how sweet and nutri- 
tious herbage should grow among the acrid crow-foot and 
aconite — we find ourselves totally unable to comprehend the 
existence of such wonderful powers in so small and, seemingly, 
simple an organ, as the leaf of a plant. The agency of the 
vital principle alone can account for these wonders, though 
it cannot, to our understanding, explain them. The thickest 
veil covers the whole of these processes; and so far have- 
philosophers hitherto been from removing this veil, that they 
have not even been able to approach it. All these operational 
14 
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indeed, lire ovidontly chemical decompositions and oombina- 
tions : but wo neither know what these decompositions nnd 
combinations are, nor tho instruments in which they tako 
place, nor tho agents by which they are regulated. 



About Many Things. 



What is the Boomerang! 

A curved pieco of wood, flat on ono side, and slightly 
rounded on tho other, which, if skilfully thrown, may be 
made to go in almost any direction tho thrower ploasos. It 
should bo held horizontally in throwing it, and cast by bring- 
ing tho arm backward, when, aftor making a varioty of curves, 
tho instrument will come back again to tho person who sent 
it. This missile was used by tho Australian aborigines, with 
which thoy wore very dexterous in hitting birds. Tho prin- 
ciplo of the boomerang has also boon attempted to bo applied 
to tho propulsion of ships. 

What is the substance used for violin strings, known as 
catgut t 

Tho twisted muscular coat of the intestinos of cattle and 
sheep. To separate tho muscular from tho peritoneal and 
mucous coats, tho intestine is steeped, scoured, formonted, 
and inflated. It is then twisted, rubbed smooth with horse- 
hair, bleached with sulphur, and dried. They are imported 
largely from Lyons and Italy. 

What is Calking? 

A process which consists of stu fling tho crovioos botweon 
boards with oakum, which is rope untwisted into its original 
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stAte of fibre. Tho oakum is forced in by a blunt chisel and 
a mallet. When the crevices are calked, melted pitch is 
poured on them, or laid on with a pitch-mop. Calking 
affords great support, and serves to hold together more secure* 
ly a vessel or any other movable wooden body. 

What is the Chrdian Knot t 

A knot made by Gordius in one of the cords of his y6ke, 
or, as some have it, in the leathers of his chariot harness, 
which was so very intricately twistod that it was impossible to 
discover whore it bogan or ended. The oracle of Apollo having 
declared, that whosoever should untie the knot should bo 
master of all Asia, many attemped it, but without success, till, 
at last, Alexander tbe Great, after attempting in vain to untio 
it, cut it asunder with his sword, and thus either eluded or 
fulfilled the prediction. 

What is Acetic Acid t 

The sour principle of vinegar. This acid occurs in tho 
vegetable kingdom ; it exists in the gastric juice and other 
animal secretions. The purest is that made by the oxidation 
of alcohol. It is caustic on the tongue and skin, is used as 
a scent, and when essential oils are added, constitutes the 
aromatic vinegar. 

What is Lactic Acidf 

Lactic Acid exists in buttermilk in abundance, and also in 
fresh milk. It docs not crystallise, and is not applied to any 
useful purpose. 

What is Oxalic Acid t 

A vegetable acid, produced by the action of nitrio aoid 
upon sugar. This process yields it in slender, prismatio crys- 
tals, intensely sour, and solublo in about ten parts of cold 
water. It is a powerful poison, and, from its resemblance to 
epsom salts, has been sometimes mistaken for that harmless 
aperient. Chalk and water, if taken immediately, will prove 
an antidote. 

What is Citric Acid f 

An aoid peouliar to the vegetable kingdom, and found in 
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the juices of several kinds of fruit, especially those of the 
genns Citru*. It in chiefly prepared from the juice of lemon*, 
It la used medicinally in febrile and inflammatory complaint*, 
and when added to soda forma the ordinary effervescing 
draughts. 

What i$ meant by Agrarian Law* t 

Laws which forbid the possession of more than a certain 
extent of land by any single individual. The law of tho 
Romans, called by way of eminence, the Agrarian Law, was 
proclaimed, in A. 1). 208, by Bpnrius Oassins, enjoining an 
equal division of conquered lands, but limiting the number of 
acres each might possess. 

Why are the term Sock and Butkin applied to dramatic 
performer* f 

The Buskin was a high-heeled boot used by the Roman 
and Greek actors to give elevation to tho stature. Buskin is 
used in contradistinction to tho sock (*occu$\ the flat-soled 
shoe worn by comedians ; hence both terms came to be 
used to express tho tragic and comic drama. 

What are Anodynee f 

Tho word is from a Orcok origin, and signifies "that 
which relievos pain." Anodynes are those substances which 
assuage pain, either by inducing sleep, ait with laudanum, or 
by stupefying the senses, as with chloroform. 

What are Aperient Medicine* f 

Those medicines which have a purgativo quality, and 
facilitate evacuations by removing obstructions. Thoy con- 
sist principally of castor-oil, calomel, opsom salts, senna, mag- 
nesia, rhubarb, etc. 

What arc Astringent* 9 

Medicines that act directly re vorso from aperients; thoy 
operate on the human system by drawing together, contract- 
ing, or binding the pores or tissues of the body. Whilo 
other medicines are dissolved in tho stomach, or carried by 
absorption to the blood and venous system, astringent medi- 
cines, as a general rule, act only mechanically ; requiring no 
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absorption to produce their effects, which are attained by 
mere contact of the medicine with the surface to which it is 
applied. Alcohol is an astringent ; oak-bark, cherry-bark, 
logwood, gall-nuts, solutions of iron, lino and lead, and mo- 
riatio and sulphuric acid, etc* 

What is Asphyxia t 

That condition of the body most nearly allied to death, in 
which the vital principle may be said to be in abeyance, but 
not extinct ; where the heart and lungs have ceased to act, 
and the body, without pulsation or feeling, presents the ap- 
pearance of an inert mass. 

Atrophy ia that condition of the system where, from dis- 
eased action of the whole or part, the entire body, or a 
portion or member of it, loses its nutrition, and becomes 
gradually thin and emaciated. The causes of atrophy, apart 
from the predisposing one of diseased action, are, the disuse 
of the body, or parts of it, through sedentary habits, paraly- 
sis, general or local, pressure from ligature or bandage, and 
an imperfect nutrition. 

What is a Cabal! 

Cabal denotes a number of persons united in some close 
design. It is used synonymously with ./actio*, and is applied 
more particularly to combinations of political leaders. The 
term was first applied to the ministry of Charles 1L, from the 
initial letters of their respective names, via. : Clifford, Ashley, 
Buckingham, Arlington, and Lauderdale. 

What is a Carte-blanche t 

A blank paper, signed at the bottom with a person's name, 
which the holder is entitled to fill up as he pleases. The 
word is applied generally to unlimited privileges. 

What is a Cremona! 

A general term applied to violins made at Cremona, in 
Italy, by the family Amati, during the seventeenth and 
eighteenth centuries, which have become celebrated through- 
out the world for their superiority over all others. 

What is meant by Carat y as applied to Gold. 
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It in a weight u*cd by golrkfnHlm and jeweller*. Origi- 
nally the Kaora bean wm n*ed for thi* pnrpoee, hence the 
name, A curat in a weight of four grain*, when wed in 
weighing diamond*; and when need in reference to the due* 
ne** of gold, pure gold I* *uppo*cd to weigh twenty-four 
curat* of twelve grain* each, and thi* pore gold J* called ftne. 
Thn*, if gold be **Jd to he twenty-two carat* ftnc, it i* 
meant that twenty-two twenty-fourth* are pure gold, end two 
twenty -fourth* alloy. 'Coin i* usually twenty carat* ftnc; 
while gold n*ed for ornament* and jewelry raric* from 
eighteen carat* down a* low a* twelve and even ten carat*. 
The alloy i* nsnally *il?CT. Gold in h* pore state i* too soft 
fcr ordinary u*e. 

Will you explain thi indication* of the Barometer t 

In rery hot weather the fall of the menmry in the barom- 
eter denote* the approach ai thunderstorm*; otherwise, a 
sudden fall denote* high wind. 

In frosty weather, the fall of the barometer denote* thaw. 

If wet weather happen* *oon after the fall of the barome- 
ter, expect little of it. 

In wet weather, if the barometer fall*, expect ranch wet 

In fair weather, if the barometer fall* much, and remain* 
lew, expect much wet in a few day*, and probably wind. 

N. B r — The barometer *ink« loweet of all for wind and 
rain together ; next to that, for wind — (except it he an e**t 
or north-west wind). 

In winter, the ri*e of the barometer denote* frost. 

In frosty weather, the ri*e of the barometer indicate* snow. 

If fair weather happen* *oon after the ri*e of the barome- 
ter, expect but little of it 

In wet weather, if the barometer rise* high, and remains 
*o, expect continued fine weather in a day or two. 

In wet weather, if the mercury ri*e* suddenly very high, 
fine weather will not la*t long. 

There are certain fabrics termed Impermeable ; will you es> 
plain what ie meant I 
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The terra is applied to fabric* rendered water-proof by one 
or othef of the following substances : 

1. Linseed-oil, to which a dyeing quality has been com- 
munieated by boiling with sugar of lead, etc. 

2. The same, holding in solution a little caoutchouc, 

8. A varnish made by dissolving oaoutohoue In rectified 
naphtha, applied between two surfaces of cloth. 

4. Vegetable or mineral pitch, applied hot with a brush, as 
in making tarpauling for covering goods in ships. 

5. A solution of soap worked into cloth, and decomposed 
in it by the aotion of a solution of alum, whence result* a 
mixture of acid fats and alumina, which insinuates itself 
among all the woolly filament*, fills their interstices, and 
prevents the passage of water. 

6. A solution of glue, or isinglass, introduced into a stuff, 
and then acted upon by a solution of galls or tannin, when 
an insoluble leather is deposited in the stuff. 

What w an Epiprnm t 

In poetry, a short poem or composition in verse, treating 
of one thing only, and ending with some point, or lively, in- 
genious thought. The following compliment addressed by 
Pope to Lord Chesterfield, on being asked to write with that 
nobleman's pencil, may serve as well as any for a speoimen : 

41 Accept a miracle: Instead of wit, 
See two dull linea by Sttmhope'a pencil writ," 

There are numerous other poetical and literary terms which 
I may as well proceed to explain : 

Epitaph. A monumental inscription in honor or memory 
of a person defunct; or an inscription engraven or out on a 
tomb, to mark the time of a person's decease, his name, 
family, and usually some eulogy of his virtues or good quali- 
ties. 

Bmblbm. A kind of painted enigma, which, representing 
some obvious history, with reflections underneath, instructs 
us in some moral truth, or other matter of knowledge ; such 
as that very significant image of Sesevola holding his hand 
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in the fire, with the word* agcre et pati fr/rlia Momanum ett, 
(to do and to suffer courageously is ltornan). An emblem is 
somewhat plainer than an enigma. Gale defines emblem, an 
ingenious picture, representing one thing to the eye, and 
another to the understanding. The emblems of Alciatus 
hate been in as much reputation among the learned as those 
of Quarles among the vulgar. 

Acrostic. In poetry, a kind of ingenious composition, 
disposed in such a manner that the initial letters of the 
verses form the name of some person, kingdom, place, motto, 
etc. The acrostic is considered by the critics as a species of 
false wit. Home pretend to find acrostics in the psalms, par- 
ticularly in those called abecedarian. 

Eclogue. In poetry, a kind of pastoral composition, 
wherein shepherds are introduced as conversing together. 
Theocritus and Virgil, among the ancients, have written 
eclogues. There were certain prose compositions termed 
eclogues, as those of Diodorus, Polybins, Otesias, Theophras- 
tns, Htrabo, etc., in which sense the word signifies only ex- 
tract or collection. M. Fontcnelle observes, that the beauty 
of the eclogue is not attached to what is rural, but rather to 
what is calm and easy in the rural life. 

Ode, among the ancients, signified no morn than song, or 
a composition proper to be sung and composed for that pur- 
pose ; and the singing was usually accompanied with some 
musical instrument, chiefly the lyre. The odes of the ancients, 
Vossius observes, had a regular return of the same kind of 
verse, and the same quantity of syllables in the same place 
of every similar verse; but in the modern* ode, says he, 
there is nothing but confusion of quantities. The ancient odes 
are generally in honor of their gods; — the modem odes are 
generally in praise of heroes and great exploits. The dis- 
tinguishing character of an ode is sweetness and sublimity. 

Epode. The third or last part of an ode, the ancient ode 
being divided into strophe, antistrophe, and epode. The 
epode was sung by the priest! standing still before the altar, 
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after all the turns and returns of the strophe and antistrophe. 
The word epode then properly signified the end of the song. 

Stanzas were first introduced from the Italian into the 
French poetry about the year 1580, and thence transferred 
into the English. Most of the Italian poems aro divided 
into stanzas. A stanza is a number of grave versos, contain- 
ing some perfect sense, terminating in a pause. There are 
stanzas of four, six, eight, ten, or twelve verses. The word 
is Italian, and signifies a stand, or station. 

Prologue. In dramatic poetry, a discourse addressed to 
the audience before the drama or the play begins. The origi- 
nal intention of tho prologue was to advertise the audience 
of the subject of the piece, and to prepare them to ^nter 
more easily into the action, and sometimes to make an apol- 
ogy for the poet. This last article seems to have almost 
excluded the two former in the English drama, and to be in 
sole possession of the prologue. The prologue is of a more 
ancient standing than the epilogue. Among the ancients, 
the prologue was a part of the piece, not indeed an essential, 
but an accessory part; with us it is no part at all. With 
them the drama was opened with the appearance of the pro- 
logue, but with us it is not opened till after tho prologue is 
delivered. 

Epilogue v The last part of a discourse, or treatise, con- 
taining ordinarily a recapitulation of the principal matters 
delivered. Epilogue, in the drama, is a poetical composition 
addressed to tho audience, when the play is over/ by one of 
the principal persons or actors therein ; containing usually 
some reflections on certain incidents in the play, particu- 
larly those of the part of the person who speaks it. 

Epitome. An abridgment, or a reduction of the principal 
matters of a large book into a little compass. 

Madrigal is a little poetic piece, generally amatory, not 

confined either to the scrupulous regularity of a sonnet, or 

the snbtilty of an epigram, but consisting of some tender, 

delicate, yet simple thoughts, suitably expressed. An epi- 

14* 
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gram b noted for iU pointed wit; but thia rather for iU ten- 
derneaa and beautiful simplicity. The Italian and French 
songs and aim are often of the madrigal kind. 

Pindaric. In poetry, an ode formed in imitation of the 
manner of Pindar. Pindar, whence the manner takes it* 
name, waa of Thebes ; he flourished about four hundred and 
seventy-eight years before Christ, and was contemporary 
with yftachylus. What we have remaining of bis is a book 
of odes, ali in praise of the victors in the Olympian, Pythian, 
Ncmwan, arid Isthmian games ; whence the first is entitled 
the Olympians, the second the Pythians, the third Nem&ans, 
and the fourth Isthmians. Pindar is full of force and Are; 
his thoughts sententious; his style impetuous; bis sallies 
daring, and frequently running as it were at random; he 
affects a beautiful disorder, which is said to be the effect of 
the greatest art. The supposed irregularity of bis numbers 
has made several of his imitators imagine themselves Pin- 
daric poets by the mere wildness and irregularity of their 
verses. None of our writers seem to have succeeded in the 
Pindaric character better thun Cowley ; though some may 
prefer reading 

" Our modern Pindar, who, with artful story, 
Took wicked pains to tarnish kingly glory," 

Apophteikom is a short, sententious, and instructive re- 
mark, pronounced by a persou of distinguished character. 

Aphorism is a maxim, or precept, or the principle of s 
science, or a sentence which comprehends a great deal in s 
few words. The term is chiefly used in medicine and law. 
We say the aphorisms of Hippocrates, Doerbaave, etc, ; apho- 
risms of the civil law ; etc. 

Kpio Pobm. An heroic poem, or a poem reciting some 
great and signal transaction of a hero ; called also epoporfa, 
or epopee. Such are the Iliad and Odyssey of Homer, the 
Atwe'u] of Virgil, the Gierusalemme of Tasso, and the Para- 
dise Lost of Milton, which are the principal poems of the 
epic kind. 
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Bbllbs Littris, (or Polits Literature as it is properly de- 
nominated in English,) ombracos grammar, logic, rhotorio, 
poetry, music, mathematics, and the learned languages; 
these are usually called the seven Liberal arts. BclUs LsU 
trss and Criticism, says Dr. Blair, chiefly consider man as 
being endowed with those powers of taste and imagination 
which wore intended to embellish his mind, and supply him 
with rational and usoful entertainment. They open a field 
of investigation peculiar to thomsolvos. All that relates to 
beauty, harmony, grandeur, and elegance — all that can soothe 
the mind, gratify the fancy, or inovo the affections, belong 
to their province. 

What 1 s the Zodiac f 

A space round the heavens among tho fixed stars, 15 de- 
gree* wide, the centre of which is the piano of tho ecliptic, 
and it corresponds in breadth with the inclination of the sun's 
axis of 70° 80', which thereby produces a maximum of forco 
in that plane of the medium of space, but expanding as it 
diffuses around. The distant stars within it are divided into 
twelve portions, called signs : six to the north of the earth's 
equator, and six to the south ; altogether fanciftil, but refer- 
ring to the business of the season when first applied, though 
to these superstition has annexed whimsical influences, Tho 
names of these signs, their hieroglyphics, and the days on 
which the sun enters them, are as follows : Northern Signs 
— °p Arits, tho Ram, 21st of March, tf Taurus, tho Bull, 
10th of April, n Gtmini, tho Twins, tho 20th of May. © 
Cancer, tho Crab, 2 1st of June. Si Leo, the Lion, tho 22d 
of July. TTJl Virgo, tho Virgin, 22d of August, Southern 
Signs — £± Libra, the Balance, 2 3d of September, lit Scor- 
pio, tho Scorpion, 23d of October. ^ Sagittarius, tho 
Archer, 22d of November. \Q Caprkornus, the Goat, 21st 
of December. £? Aquarius, tho Water-bearer, 20th of Jan- 
uary. X PiM**i tho Fishes, 10th of February. As we 
reckon the year by the earth's motions, and the solar year is 
$0,25" of a degree shorter than the sidereal, so the time 
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when the sun In on oar equator in earlier ©very year by 20' 23" 
of time ; hence the equinoctial point* recede among the titan ; 
but, an we always eall the ascending point Aries, so the 
original stars go forward, and the equinoctial, with reference 
to them, recede* 00' 26" in a year; 1° 28' 46" in a cen- 
tury ; a.aign in 2,160 yearn, and the whole circle, in 26,791 
year*. It is, however, a mere change in relative appear- 
ance*, and produce* no mnndane affection whatever. ' 

What in ih« nature and mum of Wind* f 

A change In the temperature of a portion of air; an In- 
crease or a diminution of the quantity of water which it hold* 
in a state of vapor; in abort, any circumstance which cause* 
it either to contract or expand destroy* the equilibrium 
among the different part* of the atmosphere, and occaaious a 
ruah of air, that i*, a wind, toward the *pot where the balance 
ha* been destroyed. 

Winda may bo divided into three classe* \ those which 
blow constantly lu the name direction } those which arc p«* 
rlodical, and those which arc variable, The permanent 
winds are those which blow constantly between, and a few 
degrees beyond, the tropics, and are called trade-wind*. On 
the north of the equator, their direction is from the north-east, 
varying at times a point or two of the compass each way : 
on the south of the equator, they proceed from the south- 
east. The origin of them is this : the powerful heat of the 
torrid zone rarefies, or makes lighter, the air of that region; 
the air, in consequence of this rarefaction, rises, and to sup- 
ply its place, a colder atmosphere from each of the temperate 
»ones moves toward the equator. Hut these north and 
south winds pass from regions where the rotatory motion of 
the earth 'a surface is less to those where it is greater. Una- 
ble at once to acquire this new velocity, they are left behind, 
and, instead of bninj( north and south winds, as they would 
be if the earth's surface did not turn round, they become 
north-enst and south-east winds. 
Wfutt an MoMovni f 
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The monaoona belong to the ela*a of periodical wlnda. 
The) Wow half 1 the year tVom one quarter, and the other 
half tVom the opposite direction, When they ahift, variable 
wind* and violent atorma prevail lor a time, which render It 
daugerou* to put to aea. The monaoona, of eourae, anffer 
partial change* in particular place*, owing to the form and 
poaition of the lamia, and to other eireuinataneea ; but it will 
be auftleient to give their general direction* From April to 
October, a aouth*eaat wiml prevaila north of„the equator — 
aoutfcward of thia, a aouth-eaat wind. From October to April, 
a uorth«eaat wind north of the equator, and a north' weat be- 
tween the equator and 10 p of aouth latitude, 

What owaatem* Isind and Sh$ Brttw* f 

The fowl and m* hrww* % which are common on the coaata 
and lalanda aituated between the tropica, are another kind of 
periodical wind*, During the day, the air over the land la 
atrougly heated by the aun, and a cool breeae acta In from 
the aea ; but in the night the atmoaphere over the land geU 
cowled, while the aea, and eonaequently the air over it, retain* 
a temperature nearly even at all time*; accordingly, after 
aunaet, a land-hreoao blow* oft' the ah ore. The *ea-breeae 
generally aeta in about ten lu the forenoon, and laata till aix 
in the evening ; at aeven the lamNbreeae begin*, and eontiuuea 
till eight in the morning, when it diea away. Theae alternate 
breeae* are, perhapa, felt more powerfully on the coast of 
Malabar titan anywhere ; their effect there extend* to a dl»- 
tanee of twenty league* tVom the land, 

Thua, within the Umita of ft*om twenty-eight to thirty 
degree* on eaeh aide of the equator, the movement* of the 
atmoaphere are carried ou with great regularity ; but beyond 
theae limlta the wind* are extremely variable and uncertain, 
and the oUervatlou* made have not yet led to any satisfactory 
theory by which to explaiu them, It appear*, however, that 
beyond the region of the trade«wind«, the mo*t tVequent move- 
ment* of the atmoaphere are from the aouth-we*^ in the north 
temperate tone, Thia remark muat be limited to wind* blow- 
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ing over the ocean, and in maritime countries ; because those 
in the interior of continents are influenced by a variety of 
circumstances, among which the height and position of chains 
of mountains are not the least important Those south-west 
and north-west winds of the temperate sones are most likely 
occasioned in the following manner : — in the torrid none there 
is a continual ascent of air, which, after rising, must spread 
itself to the north and south in an opposite direction to the 
trade-winds, below : these upper currents, becoming cooled 
above, at last descend and mix themselves with the lower air; 
part of them may perhaps fall again into the trade-winds, and 
the remainder, pursuing its course toward the poles, rosy 
occasion the north-west and south-west winds of which we 
have been speaking. This interchange between the heated 
air of the tropics, and the cold air of the polar regions, greatly 
tends to moderate the climate of earth. Besides, the air from 
the tropics being richer in oxygen, on account of the more 
luxuriant vegetation decomposing a largo quantity of carbonic 
acid, is well calculated to supply any deficiency in the amount 
of this most important substance, which might occur from the 
barrenness of a less favored climate. 

What is the cause of Hurricanes t 

They are supposed to bo of electric origin. A largo vacuum 
is suddenly created in the atmosphere, into which the sur- 
rounding air rushes with immense rapidity, sometimes from 
opposite points of the compass, preading the most frightful 
devastation along its track, rooting up trees, and levelling 
houses with the ground. They are seldom experienced be- 
yond the tropics, or nearer the equator than the ninth or 
tenth parallels of latitude ; and they rage with the greatest 
fury near the tropics, in tho vicinity of land or islands, while 
far out in the open ocean they rarely occur. Thoy are most 
common among the West India Islands, near tho east coast 
of Madagascar, in the islands of Mauritius and Bourbon, in 
the Bay of Bengal, at tho changing of the monsoons, and on 
the coasts of China. 
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What are Whirlwind* t 

Whirlwinds sometimes arise from winds blowing among 

lofty and precipitous mountains, the form of which influences 

their direction, and occasions gusts to descend with a spiral or 

whirling motion. They are frequently, howover, caused by 

two winds meeting each othor at an angle, and thon turning 

upon a contro. When two winds thus encounter one another, 

any cloud which happons to be betweon them is of course 

condensed, and turned rapidly round: and all substances 

sufficiently light are carried up into the air by the whirling 

motion which ensues. The action of a whirlwind at sea 

occasions tho curious phenomenon called a waterspout 
What are Waves f 

Tho oscillations produced on fluid or other yielding bodios 
by the action of wind. Tho sands of tho desert are froqnently 
formed into waves by tho action 'of this sort of disturbing 
force, and the waves formed on water by the same forco are 
superficial oscillations of tho fluid. 

Are these oscillations irregular t 

They are much more regular than might be inforrod. The 
pendulum, it is well known, when drawn out of a perpendic- 
ular line, endeavors to regain it ; but in doing this, it has 
obtained a velocity which carries it out of tho perpendicular 
on the opposito sido ; tho samo principle of motion distin- 
guishes waves. The first impression of the wind upon the 
water is to produce a cavity ; this cavity cannot be produced 
without heaping up tho water before it Tho water thus 
heaped having attained an elovation proportionate to the 
force which caused tho depression, sinks down toward its 
level; but, in thus sinking down, it acquires a volocity which 
carries it below its level. By this means it produces a de- 
pression like that occasionod by tho wind in tho first in- 
stance, and thus successive waves are propagated, but the 
motion diminishes in proportion to tho distance over which 
the force extends. 

To what depth is the sea agitated by waves f 
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At twenty feet below what is a level in a calm tha effect 
U very slight; and at thirty feet it would probably be Alto- 
gether imperceptible, 

JJtm then da you account /or the mountainous waves en- 
countered by teamen 9 

It iiiunt be remembered that the wind it constantly A^ilng, 
end that una wave in relied on Another, till the eeeunwU- 
tion becomes prodigious 

it hen been discovered, that the power of wind on a sur- 
face of oil in eiceedingly small, And that a quantity of oil, 
say in the proportion of half a gallon to an acre, poured out 
on tha windward aide of a lake, will spread itaelf over the 
wholu surface, and still the waves raited by a tempestuous 
wind. Captains of vessels, therefore, sometimes nee oil to 
diminish a surf j and pearMivers do the same, when they 
wish to clear the surface of the tea before they go down, 

J* twt Oie jmwer of wavee very great 9 

The dynamic force everted by waves is greatest at the crest 
of the wave before it breaks, and its power in raising itself 
i* measured by various faets. At Waeberg, in Norway, in 
}hW, it rot*** four hundred feet, and on the coast of (?orn- 
wall, in 1H48, three hundred feet, There are, likewise, 
easetf, showing that waves have sometimes raised a column 
of wetur equivalent to a pressure of from three to five tons 
to the square foot. It has also been proved that the velocity 
of wave* depends on their length { that waves of from three 
hundred to live hundred feet in length, from crest to crest, 
travel with a velocity of from twenty to twenty-seven and a 
half mile* an hour; and this whether they are live or fifty- 
four feet in total height. Waves travel very great distances, 
end are often raised by far-off hurricanes, having been felt 
simultaneously at Ml. Iluleue and Aseension, though sii 
hundred mile* apart; and it is probable that ground swells 
often originate at the ('ape of flood Hope, three thousand 
milttb distant. 

At the meeting of the British Association in 1860, Mr 
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Stevenson stated, as the result of experiments made by an 
accurate self-registering instrument, that the force of the 
waves may be stated to be a force of one and a half tons per 
square foot for the German Ocean, and of three tons for the 
Atlantic Ocean. The experiments were made at Bell Rock 
and Skerry vore light-houses. 

What is the cause of Tides f 

The tides are produced by the attraction of the moon. 
The cohesion of fluids being much less, than that of solid 
bodies, they more easily yield to the power of gravity, in 
consequence of which, the waters immediately below the 
moon are drawn up in a protuboranco, producing a full tido, 
or what is commonly called high-water, at the spot where 
it happens. According to this theory, you would imagine 
we should have full tide only once in twenty-four hours — 
that is, every time that we were bolow the moon — while we 
find that we have two tides in the course of twenty-four 
hours, and that it is high-water with us and with our antipo- 
des at the same time. 

Will you explain how this occurs ? 

This opposite tide is rather more difficult to explain than 
that which is drawn up beneath the moon. In order to ren- 
der the explanation more simple, let us suppose the earth to 
be everywhere covered by the ocean. Now, the waters on 
the surface of tho earth directly beneath the sway of the 
moon (which we will suppose to be at the equator), will be 
drawn by attraction away from the poles, into the elevation, 
or protuberance, spoken of; but, at the same time, the 
waters directly at the antipodean, or opposite, line of the 
moon will also exhibit an elevation similar to that produced 
by the moon in her direct influence. The water indeed will 
appear flattened at the poles, and will swell into elevations 
on each side, at the centre or girdle of the globe. Tho op- 
posite, or antipodean, elevation will bo caused by the earth 
itself being drawn away from the waters ; that is to say, the 
first tide is produced by the waters receding from the earth, 
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and the teeond, or oppo*ite tide, by the earth receding (Kaa 

the Wate!** 

IfM HOC Cwe wtWt wtW "i"t)ftW M^.|ftWH^ OH fwP ffww * 

The influence of the *un on the tide* k few than thai of 
the moon ; for ob*erve that the tide* rtoe in ee*i*e<pLtenee of 
the moon attracting one part of the water* mo*e fef^tWy 
than another part ; it i* thi* inequality of attraction which 
produce* toll and ebb tide** Now, the distance of the *un 
k *o great* Uial the whole globe of the earth fe comparative* 
ly but a* a pointy and the difference of it* attrition for that 
part of the waters mo*t under it* influence* ami thai part 
lea*t *ubject to it, i* but trilling 5 and no part of the watem 
will be much elevated alcove or much depre«*ed below their 
general *urafce by it* action* The *un ha** however a con* 
aideraMe eflteet on the tide*, and iuere^e* or dimiuiahe* them 
a* it aet* in eoi\juuction with, or in opposition to, the moon, 

The moon i* a month in going round the earth ; twice 
during that time* therefore* at foil and at change^ *he k ia 
the name direction a* the *un* Both, then, aet coi\jeintly on 
the earth* and produce wry great tide* called *pring tide*; 
but when Uto moon i* at the intermediate part* of her orbi% 
the *un, in*tead of affording a**i*tanee* weaken* her power 
by acting in oppo*ition to it ; and *maller tide* are produced, 
called neap-tide** 

\M*t ♦* *A* «>?*$* 0/ M*> ♦wtVtt&NM m rt* tf#**o/ rt* ti4**t 

The earth revolve* on it* axi* in about twenty^fonr how*** 
if the moon were *tationary, therefore* the *ame part of our 
globe would, every twenty-four hour** return beneath the 
moon ; but a** during our daily revolution, the moon ad- 
vance* in her orbit, the earth mu*t make more than a com- 
plete rotation in order to bring the *ame meridian oppoaito 
the moon ; we are about three-quarter* of an hour in eveit* 
taking her* The tide*, therefore, are retarded, for the *ame 
rea*on that the moon ri*e* later, by throetquitrtet* of an 
hour every day* Thi** however, U only the average amount 
of the retardation* The time of the highe*t tide i* modified 
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by the bud's attraction, and is between those of the tides 
which would be produced by the separate action of the two 
luminaries. The action of the sun, therefore, makes the in- 
terval different on different days, but leaves the average 
amount unaffected. 

Will you explain the revolution* of the moon, and the 
causes of Eclipses / 

The moon revolves round the earth in the space of twenty- 
seven days eight hours, in an orbit nearly coinciding with 
the plane of the earth's orbit, and accompanies us in our rev- 
olution round the sun. Her motion, therefore, is of a com- 
plicated nature; for, as the earth advances in hor orbit, 
whilst tho moon goes round her, the moon proceeds in a sort 
of progressive circle. 

The moon always presents the same face to us, by which 
it is evident that she turns but onco upon her axis while she 
performs a revolution round tho earth ; so that the inhabi- 
tants of the moon have but one day and one night in the 
course of a lunar month. Since we always see tho same 
hemisphere of the moon, the inhabitants of that hemisphere 
alone can see the earth. One half of the moon, therefore, 
enjoys our light every night, while the other half has con- 
stantly nights of darkness ; and we appear to the inhabitants 
of the moon under all the changes, or phases, which the moon 
exhibits to us. 

When the moon is in the same direction from us as the 
sun, we cannot see her, as her dark side is toward us ; but 
her disappearance is of very short duration, and, as she ad- 
vances in her orbit, wo porceive her under the form of a new 
moon. When she has gone through one-sixth of her orbit, 
one quarter of her enlightened hemisphere will be turned 
toward tho earth, and she will thon appear horned. When 
she has performed one quarter of her orbit, she shows us 
one half of her enlightened side. She next appears gib- 
bous ; and after that full. As she proceeds in her orbit, she 
becomes again gibbous and hor enlightened hemisphere turns 
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gradually away from tut, till aha enmplatea bar orbit And tit*- 
npi^urA ; mid tli t*n again reaumaa her form of a new hiuoh, 

When the moon ia foil, aha ia alwaya In opposition to the 
mw^whan a new moon, in wmjunetlon with It, At will of 
thaae time* tlit* aun, the moon, him! the earth are in tho Mm* 
right lino; but in the fln*t enae, the t»**fih i* between the 
-nun Mini tlit* moon ; in the aaoond, the moon id between the 
Ann and the earth. An eallpao ean only take plaao when 
the aun, moon, ami earth »m In * atrnlght line, or nearly no, 
Whan the moon paaaaa batween the mm and the earth, aha 
intercept* hla ray*, or, In other word*, aaat* a ahodow on the 
earth i thin I* an aelipae of the mm, and it aootinua* wbilat 
the *hadow In poaaing over ma. Whan f on the eontrary, tha 
earth t* between the Him and the moon, it i* wo who Inter- 
cept the mm'* ray*, and (taut a ahadow on the moon | aha then 
diaappear* from our view, ami la ealipied. 

Why hnw m ml a ttilnr tmt « hmt Pflifm mwry mtmtk $ 

)ie«au*e the plane* of the orblta of the earth and moon 
do not exaetly eolnalda, hut eroaa or intaraeat each other | 
and the moon generally paaae* either on torn aide or the 
other, when ahe la lit conjunction with, or In nppo«ltlon to, 
the mm; and, therefore, doea not intercept the mm 1 * raya, or 
produce an ealip«e ; for thia can only take plane when th* 
earth and moon are in conjunction near thtwe parta of their 
orbit* which cro** each other (called the node* of their 
orblta), t>ee*u*e It ia then only that they are hoth in the mime 
plana, and in a right tine with the aim. A partial eelip** 
take* p|*tH* when the moon, in pomdng hy the earth, dot* 
not entirely e*eapa her ahadow, When the eellpae happen* 
|#fmdat«ty at the node*, they are not only total, hut laat for 
aome length of time, 

When the mm la edited, the total darkne** ia confined to 
one particular *pot of the earth, aa the moon'* *hadow In 
not large enough to cover the earth. The lunar ecltpaa*, on 
the contrary, are vlalble from every part of the earth whoro 
th<* moon ia above the horiaou, 
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What is Horse-Power f 

A unit of force introduced by Watt to enable him to de- 
termine what si*e of engine to send to hia customers to super- 
sede the number of horses which the new power was to re- 
place. Watt ascertained that the average force exerted by 
the strongest horse in one of the London breweries was suffi- 
cient to raise thirty-three thousand pounds one foot high in # 
a minute ; thus, an engine of two hundred horse-power would 
be a force equal to that of two hundred horses, each lifting 
thirty-three thousand pounds one foot high per minute. In 
modern practice, however, owing to various modifications and 
allowances made for friction and other things, the term horse- 
power has ceased to have so defiuite a meaning. It is made 
now to refer rather to the site of the cylinder than to the 
power exertod, and the value of the unit has been so varied 
that a horse-power may imply fifty-two thousand pounds, or 
sixty thousand pounds, or sixty-six thousand pounds, raised 
one foot high per minute. 

What are the laws of Motion f 

All the phenomena of motion are derived by deductions 
from the three following laws of motion of Newton : 

1. A body must continue forever in a state of rost, or of 
uniform motion in a straight line, if it be not disturbed by the 
action of an external cause. 

2. Every change of motiou produced by any external force 
is proportional to the force impressed, and in the direction 
of the straight line in which the force acts. 

3. Action and reaction are equal and in contrary direc- 
tions ; that is, equal and contrary changes of motion are pro- 
duced on bodies which mutually act on each other. 

What is Centrifugal Force f 

The force bf which a body in rotation tends to reoodo 
from the centre of motion. Centripetal force is that by whioh 
a body in motion is urged toward a centre, and compelled 
to describe a circle instead of a straight line. 

The stone to which a boy gives accumulated force by 
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wheeling It Around In a »IJng 1m, for a time, kept in It* elrele 
Ity iliw ^Mtiiml or eentrlpetAl tow, repreaonted by the wiring; 
when lot looae It dart* forward In the Air, impelled by the 
eentrlftigAl foree. 

The heAvenly bodle* were impelled In the banning by 
the (JreAtor, with An Almighty power, And would be obliged 
# by their <to*f M* (tlmt in, the ^nilr^ Indifferenee of mutter to 
motion or reat) to go on eternally In one dlreetlon, and with 
the Mme veloelty, If they were not AttrAeted In All point* of 
their motion, toward a point ont of thin direction, by wbleh 
a «lrm*liif motion I* produced. 

tn eotwerpienee of the centrifugal tow o<WA*loned by the 
rotation of the earth, the weight of bodle* At the equator in 
diminished the swtKh fmrt, If the eArth revolved on lie Axil 
In flighty-four minute*, the loo*e pert*, And All movable 
matter, neAr the equator, would be projected from the *ttr* 
faee, 

the* mt nt I matter ham a tend amy to runt I 

No j tbi* ha* long been a eommon error, There Ia Abun* 
dant proof of the permanenee of motion) And If frietlon And 
the real*tatu«e of air, the two moat universal obatAele* to th§ 
motion* of bodle* near the *urfa<ie of the earth, eould be en- 
tirely removed, ln*tan«e* of permanent motion would be atill 
more numerou*. The heavenly bodies, a* I have *Ald, mov- 
ing In free *paee, wnbjeet to no oppo*lng Influence, keep 
on in their path with a veloelty whleh ha* remained haa* 
bated *lnee ftr4 they were launched from the band of the 
CJreator, 

Numeron* experiment* upon the lawn of motion Imve been 
made, A pendulum in a vaenum, having only the atifftt** 
of the ribbon by whleh It la «u*pended to overcome, will v»« 
brate for a whole day. A spinning top In the same altOAtioe, 
retarded only by the frietion of It* point, la *Ald to eontlnne 
apiunlng for hour*. Indeed the i<onulu*lon eaunot be avow* 
ed, that a body onee put In motion would, if left to Itaelf, 
eontlnue to move with undlminlahed velocity, In all oxperb 



ABOUT MANY THINGS. 335 

ments the continuance of the motion is proportional to the 
diminution of friction and resistance, ^ 

Another consequence or particular of the law of motion is, 
that motion is communicated gradually. A force which com- 
municates a certain quantity of motion in one second, will 
impart double the quantity in two seconds. 

A ship does not yield at once to the impulse of the wind, 
when the sails are set ; its motion increases as new portions 
are successively unfurled. A horse does not start at once with 
a carriage into the utmost speed ; his force is at first spent 
in giving motion to the inert mass. The motion communicated 
to a body, if not destroyed by some force, is accumulated. A 
force of fifty pounds, communicated every second to a loaded 
wheel, will, if not diminished by friction or other cause of 
waste, enable it to overcome a resistance of five hundred 
pounds once in every ten seconds. Such a wheel is called a 
fly-wheel. 

If two or more forces act at once on a body in different 
directions, it will take a direction different from either force. 
A boat rowed at the rate of three miles an hour directly from 
the bank of a river which runs at the rate of two miles an 
hour, is acted on at once by the force of the rowers and the 
current, and will be found, at the end of an hour, three miles 
from the bank, and two miles below the point frdm which it 
started, having moved in a diagonal line between the direc- 
tions of the two forces. This is an illustration of the second 
law of motion. 

Will you give some illustrations of the third law of motion ? 

If yon press a stone with your finger, the finger is equally 
pressed by the stone. A horse drawing upon a load is drawn 
backward by its whole weight, and if he succeed in moving 
it, it can only be with a velocity proportioned to the excess 
of his strength over the reaction of the load. Two equal 
parts drawn toward each other by a rope, if both are free, 
meet in the middle. A gun when discharged recoils with a 
force equal to that with which the ball is propelled, but with 
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a velocity so much leaa a* ita weight ia greater. A con- 
sequence of thi* law is, that the earth in attracted by each 
body on it* surface aa much aa it attraota, and that when a 
atouc fall* toward the earth, the earth riaea to meet it 

What are the iimple Mechanical Powete t 
The lever % the pulley, the wheel and <«&, the inclined plant, 
the w*d$e % and the *>*#•#— «aix in number. Ail machine* are 
formed by a combination to a greater or leaa extent of theae 
six elements 

What m the lever I 

A bar, reating on a aupport, called a fulcrum or prop, for 
the purpoae of raiaing, by a power applied to one end, a weight 
at the other. The fulcrum muat be nearer to the weight than 
to the power, If the diatanoe from the power to the fulcrum 
be five timet greater than that between the fulcrum and the 
weight, a force of one pound in the power will balance a 
pressure of Ave pound*' weight. 

What m the Pulley f 

A wheel movable about an axis, and having a groove out 
in it* circumference over which a cord passes. They are of 
two kind*, fixed and movable. The fixed afford no economy 
of power, but enable* ua to apply it more conveniently by 
changing it* direotion. The movable pulley change* it* po- 
sition with that of the weight and effect* a waving equal te 
half the power, . 

What are the Wheel and Axle f 

The wheel and axle eon*i*t of a wheel attached to a small 
cylinder, and moving on the aame axis, The weight to bo 
rai*ed ha* a cord winding around the cylinder, and tho 
power i* attached to the ciroumferenoe of the wheel. It 
may be regarded a* a oontinual lever, each spoke of the 
wheel representing the long arm, and the radiua of the cyl- 
inder the abort arm. The capetan ia a vertical wheel and 
axle, used on board ship* to weigh the anchor. 

What ie the Inclined Plane f 

A mechanical power which aota by sustaining a portioi 
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of tho weight to bo raised, whilo tho direction of tho Applied 
forco is changed from tho perpendicular to one more or 1cm 
horixontal, and tho weight moves upward on it in a diago- 
nal between them. As the length of tho piano is to its height, 
so is the weight to tho powor. 

What is the UW</* f 

Tho wedge may be regarded as two inclined planes, united 
by a common base, acting on two weights, or resistances, at 
once, or on a uilcrum and a weight, between which it moves 
generally, in practice, by tho impulse of successive blows. 

What is the Screw f 

The screw is an inclined plane, and may bo supposed to be 
generated by an inclined piano wound spirally round a cylin- 
der. The advantage gained by it dopends on tho slowness of 
the ascent, that is, on tho number of turns, or threads, as they 
are called, in a given distance. It is generally used in com- 
bination with tho lever. It is a machine of great power, 
commonly employed to produce compression, or to raiso 
heavy weights. 

What is JkJUctio* f 

The throwing back of light from any light-colored or pol- 
ished surface. When a ray of light falls upon any body, it 
is reflected so that tho anglo of incidenco is equal to tho 
anglo of reflection. It is supposed, that in tho reflection of 
light it does not actually come into contact with tho surface 
of tho body that reflects it, but that this effect is occasioned 
by somo power that acts at a small distanco from tho sur- 
faces of reflecting bodies. 

What is IkfracUont 

Tho turning or bending of light out of its natural course. 
Whon a ray of light outers any transparent medium in a 
direction oblique to its surface, it will not continue in tho 
samo direction, but will be drawn toward a straight line, 
perpendicular to the samo surface. 

What is the cause qfdtw? 

Dew does not /ally as it is commonly expressed ; it col- 
15 
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lect*. The vaporn mined by the bent of the tun during the 
tiny condcnno by the fold of the night, And nettle on differ- 
ent bodien. An evidence that dew doe* not full, in the fuct 
that object n frequently exhibit deponlta of dew on the tinder 
An well a* the upper surface. 
What i* Mildew t 

Thin term U generally Applied to a particular mouldy 
Appearance on the leaven of plant*, which in produced by 
innumerable minute fungi, which, if not cheeked in their 
growth, will occanion the decay And death of the parU on 
which they grow. In agriculture, thin appearance in fre- 
quently termed runt, and aometimea blight The canne« 
favorable to the production of mildew Are a rich noil and a 
moist atmosphere. Powdered nulphur applied to the leaf 
will remove the dineane. 
W%a t it Month-glue f 

Mouth-glue in made by dinnolving, by the aid of heat, pure 
glue, as parchment-glue, or gelatine, with about one-quarter 
or one-third of it* weight of coarse brown nugar, in an ntnnll 
a quantity of boiling water an ponnible ; thin, when perfectly 
liquid, should be ca»t into thin cakes, on A flat surface rery 
nlightly oiled, and, an it cooln, cut up into piecen of A conve- 
nient size. When required for use, one end may be moist- 
ened by the mouth, and is then ready to be rubbed on any 
■ubntance* it may be wished to join ; a piece kept in the 
desk or \vm-k-hox is exceedingly convenient, 

From what doe* January derive it* name ? Wilt you <jire 
me the nritjin nf the name* of att the month* t 

January wn* named by the Ilomann after Ja n t##, a double- 
faced deity, who wan prenumed to look both Into the old 
year and the new, and In this month a great festival wa» 
held in his honor. Our custom of new year'n gift* was 
derived from the tinman festivals of thin month. 

February % the second month In the year, in derived from 
febrno % to purify or cleanse, February wan not In the calen- 
dar of Homnlun. It wan added to the year by Numa, who 
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gave it tho twelfth place in the calendar. The Decemviri 
transferred it to the place in which it now stands. 

March was named by Romulus in honor of his supposed 
father, Mars, tho god of war. Until January and February 
wore added to the calendar, the Romans made it tho first 
month of the year. It was called by tho Saxons Lmct-mo- 
tm/, or length-month, because in this month tho length of tho 
day begins to exceed that of tho night. It has been said 
that Jsnet signifies spring, and that therefore it was callod 
spring month. As our Saxon ancestors olwervod tho custom 
of fasting after they embraced Christianity, and as tho period 
of this oUorvaneo usually fell in the La*et-monat % it was called 
the I*nct fast, hence, by corruption, our modern word of Lmt. 

April is derived from tho Latin won! <i/xr»V>, to open, ancT 
was no doubt bestowed in allusion to the season ; for tho 
earth opens her bosom and sends forth her riches, and tho 
young buds open under the influence of April showers. 

May ; thero is some doubt about the origin of tho namo 
of this month; because, although tho Romans offered sacri- 
fices to Mai a, the mother of Mercury, upon tho first day of 
this month, yet it appears pretty evident that tho namo was 
flx,od long before the time of Romulus. 

June ; divers opinions exist as to the origin of tho namo 
of this month. Some derive it from Junius Brutus, who ex- 
pelled the Tarquins from Rome on the first of this month, 
and settled the government upon the people ; others assert 
that it is derived from the Latin word Junius because it is 
considered as the month for young persons. The most prob- 
able and more genorally received opinion is, that it derives 
its namo from tho goddess Juno, in honor of whom a festival 
was celebratod at tho commencement of tho month. 

July was originally called Quintitte % being the fifth month 
of tho old Latin year. In consequence of the alterations 
made in the calendar it became, as now, the seventh month 
of tho year, but still retained its name of Quintitis until Maro 
Antony changod it to Julius, in compliment to Julius Otesar. 
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Tuesday was dedicated to Tuisco, tho Mare of our Saxon 
ancestors, tho doity that presided over combats, strife, and 
litigation. Jlcncc, in England Tuesday is assiio day ; tho day 
for combat, or commencing litigation. 

Wednesday is so called from Wodin, or Odin, a doity or 
chief among tho northern nations of Europe. 

Thursday was named by tho Saxons from Thor } tho old 
Teutonic god of thunder. 

Friday is from Frea or Friga^ a goddess of tho old Saxon 
mythology. 

Saturday means simply Saturn's day, tho name being do- 
rived from the deity of that namo. 

At what time was the practice of dating from the Christian 
era Jirst introduced t 

Tho Christian era was first used about tho year 627 by 
by Pionisius, surnnmed ** Exiguus," but bettor known as 
Denys le Petit, a monk of Scythia and a Roman abbot, in 
consequence of which it is sometimes called •• ltocapitulatio 
Dionisii." It was not introduced into Italy until tho sixth 
century, and, though first used in Franco in tho seventh, it 
was not universally established thero till about tho eighth 
century. An instance of tho uso of tho Christian era in 
England is supposed to havo occurred as oarly as tho year 
680 ; it was generally adopted in tho eighth century, and 
it was ordained by tho Council of Chelsea, in July, 810, that 
all bishops should dato their acts from tho year of tho incar- 
nation of our Saviour. In Spain, tho Christian era, though 
occasionally adopted in tho eleventh, was not uniformly used 
in public instruments until after the middle of the fourteenth 
century, nor in Portugal until about tho year 1415. In tho 
Eastern Empire, and in Greece-, it was not universal until 
after tho capture of Constantinople by Mahomet II. in 1450. 

Tho years of the Christian era aro described in ancient 
documents as tho years u of Grace," of " tho Incarnation," 
of ** our Lord," of " tho Nativity," of ** tho Circumcision," 
and " annus Traboationis." 
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What iffur tk* dolttir mark (♦) dtriwdfrom t 
Tho derivation ia uncertain ; aome aay that it eomea from 
tho lettera U S ; other*, that it ia domed iVoro |he Spaniah 
won! /*»*>*, dollars Tho more probable explanation ia, that 
it ia a modification of tho figure 8, and denote a piece of 
eight roala, or, a* tho dollar waa formerly called, o /hw» of 
W$rAf. It waa then designated by tho figure* J % 
What UJblitwf 

In sculpture, that apecioa of caning or chiaclling in which 
tho figure* arc engraved on or riao from a ground. There are 
threo aorta — bassthreliem, or baa*elief, in which tho figure* 
havo a am all projection from tho ground on which they are 
sculptured ; HuwM*rtlfo*m, in which tho figure* atand out 
about half their natural proportion*; and laatly, it/lo«*WtV¥e, 
in whiolf the figure* aland completely out from tho ground, 
attached to it only in a few place*. 

Will $tm wplain $ome of the mmnum Abbreviation* t 
R A., Bachelor of Art* ; Bart, Baronet ; B. 1\ Bachelor 
of Divinity ; 1). D n Doctor of Divinity ; D. C L, Doctor of 
Civil Law ; F. It. 8 n Fellow of the lloyal Society ; G. C. B,, 
Knight of tho Grand Croaa of tho Bath ; K. C», Knight o( 
tlio Oroaeent ; K, C. B n Knight Commander of tho Order of 
tho Bath ; K. G,, Knight of the Order of Uio Garter; U* 
IX, Doctor of l^awa ; M. A n Maater of Arta ; M. 1)*, Doctor 
of Medicine; K. A n lloyal Academician ; A* l\ the your of 
our Lord ; i. e n that ia to aay ; nem. con,, without contradic- 
tion ; pro torn,, temporarily ; ulu, the l*at month ; xvl, 
namely. 

What are the dijftrent names of Shift*, or tailing ve**eh? 
, Ship is it general name for all great vcaaola with aaila, (it 
for navigating tho aea, except galleya, which go with oara 
and amack aaila, 

Mkrciiant Smra are eatimated by their burden, that is 
by the number of tona they boar, each ton reckoned twenty 
owt, Tho eatimate ia made by gauging the hold, which ia 
the proper place of loading. A veaaol ia aaid to draw ten or 
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fifteen foot of water when it sinks so deep under water, being 
loaded. A vessel is said to he of three hundred or four hun- 
dred tons when it will carry that weight* or when immcrged 
in water it passes tho space of three hundred or four hundred 
tons of water. 

Ships of war are again divided into sovcral orders, called 
rates: thus, a three-decked ship is called a first and second 
rate ; a frigate, or two-decked ship, third, fourth, and fifth 
rate; a one-decked ship, six titrate; a bomb-vessel, a firo- 
ahip, a ketch, a machine vessel, a smoker. 

A MAN-or-WAR, first-rate, has its gun-deck from 150 to 
174 feet in length, and from forty-four to fifty feet broad; 
contains from 1,313 to 1,882 tons; has from 700 to 800 
men ; and carries from ninety-six to 110 guns, 

A riuoATK is a two-decked ship, of the third, fourth, and 
fifth rate. Third-rates have their gun-decks from 153 to 165 
feet long; and from thirty-seven to forty broad. They con- 
tain from 871 to 1,20*2 tons; carry from 380 to 470 men, 
and from sixty -four to eighty guns. The other rates aro 
proportionably less. The sixth-rates have their gun-decks 
from eighty-seven to ninety-five feet long, and from twenty- 
two to twenty-fivo feet broad. They contain from 152 to 
250 tons; carry from fifty to 110 men, and from sixteeu to 
twenty-four guns. New-built ships are much larger and 
better than the old ones of the samo rate ; whence, in tho 
doublo numbers, tho larger express the proportions of the 
now-built ships; tho less, those of tho old ones. 

Yacht, or yatch, from tho Dutch, tatcht (signifying 
hunting), a kind of vessel commodiously contrived and 
adorned, for private use. It is furnished with masts and 
sails ; has one deck; burden, from thirty to 160 tons. 

Brig antink. A small, Hat, open vessel ; goes with sails and 
oars, and is either for fighting or giving chase, lirigantinos 
are principally used by the Corsairs, all the hands on board 
being soldiers, and each having his musket ready under his 
oar. There are usually twelvo or fifteen benches on a aide 
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for tlio rower*, a nmti and nti o«r to ca«h heneh. f 'omafra 
are pirate*, particulatly in the Mediterranean, who plunder 
mcrcloint*' ve**el* without commlwdon (Vom any prince. 

Itnui U a vc**el with two mart*, chiefly tmed in wnnmrtw, 
and carrying from 1(H) to '200, or oven 300 ton*' burden. 

Ci.iitkm* are a elan* of vc**cl* httilt eaptcially for (a*t 
tailing, (lipper-ahlpa are narrower in the beam and aharper 
in the tntwH than the tmttal form. 

Ht.ooen, or aiiAt.t.or*, art* tamtam on the mon-of war f bur- 
den nUatt *l*ty ton*, ami carrying abotit thirty men. They 
at* light, ntnall vennchs with only a nmall mainmaat, foremari, 
ami lug mIIs to hmil tip ami let down on occasion. 

Kit** *ttira am AIM with artificial firework** ami wmt in 
among*t the enemy '* fthip*. 

lloMn vk»*ki,a have ttometime* three mania and aqttaro 
tail*, hut nUo often ketch fa»hion, with one matt and miiutcu. 

JtoMti K*rrn U for the ttue of mortam at *ea; it in a Moall 
veanel, Mretigthcned with large t*eam*. 

A ttit,A*t>Rn U aeldom attove twenty-four ton*, and can tie 
near the wind. 

(Vrtfctt. A fttnall ve**el, furnUhcd wilh one ma*t, ami 
riggml nn a aloop. Many of thenc are lined in an illicit 
trade. 

llrt.fcN nro large verneta, having their gun-dirk* (Vom U.I 
to 1A0 f»*H. long, and from thirty to forty feet hroad ; they 
will carry from 400 to ftoo ton*. A hulk I* an old *hip rut 
down to the gundeck, and fitted with a large, wheel for 
enreening. 

Ilov. A nmnll ve**el or hark, whoae yard* are not a^ro**, 
nor tli* 1 wiiU *rpmrc, like thone of *hi|«, hut the tail* like* a 
mift*<<n, *o that *he ran nail nenrer the wind than a vnwwd 
with or**** nail* can do. 

Smack* are vennrln wilh hut one tnant, an«l nomctimo* are 
employed a* tamlcr* on a mau-of- war ; thry are alno uned 
for Uniting upon the coantA. 

CAarai., an agreement between two ntatcts for tho exchange 
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of thoir prisoners of WAr. Cartel-ship it ono commissioned 
in timo of war to exchange tho prisoners of any two hostilo 
powers, etc. 

Gallry is a low-built vessel, going with oars and sails, 
chiefly used by tho states bordering on tho Mediterranean. 
Galleys have usually twenty-flvo or thirty benches of oars on 
each side, and four or five galley-slaves on each bench, Tho 
galley carries a largo gun, two bastard pieces, and two small 
pieces. It is usually fVom twenty to twenty-two fathoms long f 
three broad, and one deep, and lias two masts, which may bo 
struck or lowered at pleasure. 

Convoy signifies one or more vessels of war, appointed to 
conduct a fleet of merchants' ships, serving as a watch and 
shelter from the insults of enemies; though sometimes by a 
convoy is implied the fleet of merchant ships bound to any 
particular port or place of rendezvous, 

Sqttadkon of ships, a division or part of a fleet commanded 
by a commodore, Tho number that form a squadron is not 
fixed. A small number in a body and under one commander 
may make a squadron. If tho ships aro numerous they are 
sometimes divided into three squadrons, and each squadron 
may bo again divided into thrco divisions, 

rmvATKRUS aro a kind of privato ships of war fittod out 
by privato persons at their own expense, who have leave 
granted them to keep what they can take from tho enemy, 
allowing the admiral his share. 

Baror, a kind of state or pleasnro boat, or for tho purposes 
of merchandise, used chiefly in tho navigation of rivers, 

Who invented the Alphabet f 

It has been ascribed to a Phoenician. Previous to this in- 
vention, pictures or hieroglyphics were used to record events ; 
and letters wore, probably, a generalisation of these. At this 
day tho Chinese have no letters, but havo two hundred and 
fourteen keys to classes of words, distinguished by tho num- 
ber of strokes combined in each. The English language has 
twenty»six letters ; tho French twenty-three ; Hebrew twonty- 
15* 



JM6 msTottr and MYSTiav or common things. 

two; Greek twenty-four; tho Latin twonty-two; the Arabic 
twenty-eight. Tho figures used In Arithmetic are a universal 
character, and many Attempt* Imvo boon mado by the learn- 
ed, to introduce a universal character into lAngttago, but 
At present there are two hundred or three hundred various 
Alphabet* 

What are the Cardinal Virtue* t * 

Justice, Prudence, Temperance, And Fortitude. 

The word cardinal in a general sense signifies principal or 
pre-eminent ; it in formed of tho Latin word cardo, a hinge, 
agreeably with the common expression, in which It in said of 
an important matter that every thing turn* upon it The 
cardinal *i$n* in astronomy, are arlos, libra, cancer, and 
Capricorn. Tho cardinal point* of the compare, north, south 
east and went. Cardinal number* are tho numbers one, two, 
three, etc., which are undeclinable! in opposition to the ordinal 
numbers, firnt, second, third, etc. 

What i* a Windla** t 

A common mechanical power, by which wolghts are rained, 
water generally drawn out of a well. As power is as velocity, 
and an the hand at the winch makes a larger circle than 
the cylinder round which the rope coils, so tho power is pro- 
portionally increased. Thus, if the hand performs a circle of 
six feet, while the cylinder performs but one foot, so tho power 
of the hand, friction excepted, is increased six times. 

What are Planet*? 

Tho word planet is from the Orook, plana*, to wander. 
The planets are celestial bodies which revolve around the 
sun, and derive their name (Vom their motion or revolutian^iw 
distinction from the fixed stars, and are distinguished (Vom 
the latter by their not twinkling. 

The planets are sometimes called ftrimar^ planets, in dis- 
tinction from the bodies called secondary planets, moons, or 
satellite*, which revolve about some planet as their centre, 
and with thnt. revolve about the nun. There are cloven 
primary planets and eighteen secondary planets. The sec- 
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ondary planets arc also denominated satellites, from satelles, 
signifying one who follows and servos another. 

Will you name the primary planets. 

Mercury, Venus, the Earth, Mars, Vesta, Ceres, Pallas, 
Juno, Jupiter, Saturn, and Ilcrschel or Uranus. The oarth 
has one satellite, the moon; Jupiter, four; Saturn, seven; 
Uranus, six. 

Mercury, the nearest planet to the sun, is a globo 3,140 
miles in diametor, distance from tho sun, thirty-sovon mil- 
lions, period of revolution, oighty-eight days. It is seldom 
visible. The matter of Mercury is of groat density, oquals 
lead in weight, so that a human boing placed on its surface, 
would scarcely be able to stir. 

Venus is 7,800 miles in diameter, noarly tho siso of tho 
earth; distanco from the sun, sixty-eight millions; timo of 
revolution, 225 days. It is visible only in the morning and 
evening— one of the most brilliant and beautiful of all the 
stellar bodies. 

The Earth, the third planet in order, is 7,002 miles in di- 
ametor ; distance from the sun, ninety-fivo millions of miles. 

Mars is a globe of 4,180 miles in diametor — a little more 
than half that of the earth. Its distance from tho sun is ono 
hundred and forty-two millions of miles ; its poriod of revo- 
lution, 686 days. 

Vesta, Ceres, Pallas and Juno, are four small globes revolv- 
ing between the orbits of Mars and Jupiter. Vesta rovolvos 
around the sun in three years and sixty-six days ; its distanco 
is two hundred and twenty-five millions ; its bulk is only one 
fifteen-thousandth of the bulk of tho earth, with a surfaco not 
exceeding that of the kingdom of Spain. 

Juno is 1,425 miles in diameter ; its orbit is tho most ec- 
centric of all the planets, boing 253,000,000 miles from the 
sun at tho greatest, and only 120,000,000, at tho least dis- 
tanco. 

Ceres revolves around the sun at a distance of 260,000,000, 
in four years, seven months, and ten days. Its diameter has 
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been variously estimated from 1,624 to 100 miles in diame- 
ter. 

Pallas is 2,000 miles in diameter ; mean distance from the 
sun, 260,000,000 of miles ; period of revolution, four yean, 
seven months, and eloven days. 

Jupiter is tho largest of all the planets. Its diamoter is 
nearly eloven times that of the earth, or 80,170 miles. Tho 
density of Jupiter is only a fourth that of tho earth, or about 
tho lightness of water. A human being transferred to it 
would In) able to leap thirty or forty feet in tho air. It re- 
vel von around tho sun at a distance of 400,000,000 of miles 
in 4,330 days, or nearly twelvo years. 

Saturn ia tho most remarkable of all tho planets, Wing 
surrounded by a ring, and attended by soven satellites. It is 
79,042 miles in diameter, being tho second of tho planets in 
sixo ; it revolves around the sun at a distance of 000,000,000 
of miles, in a period of about twenty-nine and a half of our 
yearn, Tho matter of Saturu is ono-eighth of tho density of 
our earth. 

Uranus, or Iferschel % the remotest planet known in the 
solar system, is a globe of 35,1 12 miles in diameter, revolv- 
ing around the sun once in eighty-four of our years, at a 
distance of 1,800,000,000 of miles. It was discovered in 17&1 
by Sir William Herschel. 

What is the size of the Sun f 

The sun is 882,000 miles in diameter, or 1,384,472 times 
tho bulk of the earth. It has been surmised that tho sun is 
h dark body, enveloped in an atmosphere calculated for giv- 
ing out heat and light, and the spots in the sun are produced 
by slight breaks or openings in that atmosphere, showing tho 
dark mass within. The matter of the sun is only one-third 
in density to that of our planet, or little moro than the 
density of water. 

What an the Stars? 

Suns resembling our own, but diminished to tho appearanco 
of a mere speck of light by tho groat distance at which they 
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aro placed. It is supposed that *hcy arc ocntrea of light and 
hoat to systems of revolving planets, each of which may bo 
presumed to bo the theatre of Wings who in form boar soma 
analogy to those which exist upon earth. 

Stars aro of different degrees of brillianoy, and aro classed 
under different mftynifWov, not as to site, for nono of thorn 
present a measurable disc, but with a regard to the quantity 
of light flowing around them. Thus there aro stars of tho 
first, second, and third magnitude, and so on. 

What ie the ilietmee of the Start frotn oar earth f 

From what can be judged by computation and observation, * 
it is concluded that none of the fixed stars can bo a less dis- 
tance than 82,000,000,000,000 of miles from us, which is 
farther than a cannon-ball would fly in 7,000,000 years. 

Sir John ilersehel tells us, that there aro stars so infinitely 
remoto as to be situated at tho distanco of twelve millions of 
millions of miles from our earth ; so that light, which travels 
with the velocity of twelve millions of miles in a minute, 
would require two millions of years for its transit from thoso 
distant orbs to our own ; while tho astronomer who should 
record tho aspect of mutations of such a star, would bo re- 
lating, not its history at the present day, but that which took 
placo two millions of years gone by. 

Jk> the fixed start shine with their own Hpht t 

As they aro much farther from tho sun than tho remotest 
planet, and yet appear to shine much brighter than such 
planet, it is ovidont they cannot borrow their light from tho 
same source. 

What it the Milky Way f 

This bolt of whitish lustre, when examined by tho tele- 
scope, is found to consist entirely of stars scattered by millions, 
as Ilorschef describes them, like glittering dust, on tho black 
ground of tho general heavens. The ancients formed tho 
mean idea of this light that it was the milk spilt by tho 
nurse of Mercury, ono of tho deities; and honeo its name. 
Tho average magnitudo of these stars is about tho tenth 
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Or the eleventh, and hence their invisibility to the naked 
eye. 

What i$ Capillary attraction f 

Capillary in from eapillh % a Latin word for hair; and cap- 
illary attraction is water or any other flnid drawn tip between 
the threads or pores of a substance. If a pieoe of sponge or 
a lump of sugar be placed so that its lowest corner touches 
the water, tho fluid will rise up, and wet the whole mass. 
If the end of a towel happens to be left in a basin of water, 
it will empty the basin of its contents. It is this kind of 
attraction which is supposed to bo one of the causes of springs 
of water in tho earth. The water creeps up by capillary at- 
traction through porous beds of sand, small stones, and 
crevices of rocks, and in this manner reaches tho surface 
even at great heights. 

What t> the attraction of Cohesion t 

That force which koeps the particles of matter together 
in bodies or masses. It is a fundamental law of nature that 
every atom or particle of matter has a tendency to approach 
or to be attracted toward another atom or particle. This 
power of mutual attraction pervades all material things; but 
is of different kinds. There is the attraction of gravitation ; 
chemical attraction ; magnetic attraction ; capillary attrac- 
tion, and attraction of cohesion. This last acts only when 
particles of matter touch each other ; it may be described 
as the quality of naturo which causes matter to cohere or 
stick together. It is much stronger in some bodies than in 
others ; it is stronger in the metals, weakest in tho fluids, 
and in the air and gases almost entirely wanting. 

Chemical attraction is tho chemical affinities of different 
kinds of matter; magnetic attraction that which causes tho 
magnetic needle to point continually toward the poles of tho 
earth. There iH also electrical attraction, which is excited by 
friction in certain substances. 

Tho attraction of gravitation tends to force masses toward 
each other to form othors of still greater dimensions. Tho 
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force of attraction increases in proportion as bodies approach 
each other, and by the same law it must diminish as they 
recede from each other. 

What is a Kaleidescope f 

An optical instrument invented by Sir David Brewster, 
and consisting of a tube with slips of glass so arranged in the 
interior that small beads, pieces of colored glass, and similar 
substances, are thrown into an endless variety of shapes, and 
are very useful in suggesting patterns to cotton-printers, and 
others who manufacture figured patterns. 

What is a Billion ? 

A million times a million. It cannot bo counted, however 
easy it may be to writo it. You can count 100 or 1 70 a minute, 
but let us even suppose that you go so far as 200 in a minute, 
then an hour will produce 12,000; a day, 288,000 ; and a year, 
or 305 days, 105,120,000. Supposing that Adam, at tho bo- 
ginning of his existence, had begun to count, had continued 
to do so, and was counting still, ho would not, even now, 
according to the usually supposed ago of our globe, havo 
counted nearly enough. For, to count a billion, ho would 
require 9,512 years, 34 days, 5 hours, and 20 minutes, accord- 
ing to the above rule. 

What are Lightning Conductors ? 

In a report mado to the English Parliament in 1855, by 
Sir William Snow Harris, he thus refutes the fallacy of tho 
vulgar and unphilosophical assumption that lightning-rods 
" attract" tho lightning, and so act as efficient safeguards : it 
is proved by an extensive induction of facts and a large gener- 
alization in the application of metallic conductors, that me- 
tallic substances have not exclusively in themselves any more 
attractive influence for tho agency of lightning than other 
kinds of common matter ; but that, on tho contrary, by con- 
fining and restraining the electrical discharge within a very 
narrow limit, the application of a small rod or wire of metal 
to a given portion of a building is, in reality, highly objec- 
tionable. Besides, the application of an ordinary lightning- 
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rod la of * very partial character : it haa amall electrical ca- 
pacity, and in very often knocked to piecea by heavy diachargea 
of lightning. To aeoure auch a building an the New l'alaco 
at VVeatminater againat lightning, Sir YY, Bnow llarria con- 
aidera it requiaite to complete the general conductibility ef 
the whole ma***, and ao bring it into that paaaive or non-re- 
aiating aUte which it would aaaume in reapect of the electrical 
diacharge, aup|>oaing the whole were a complete inaaa of metal; 
by which meaua a diacharge of lightning, in atriking upon any 
giveu point of the building, would have, through the inatru- 
mentality of capacioua electrical conductors unlimited room 
for expanaiou upon the aurface of the earth in all direction! 
to which, by a law of nature, the diacharge ia determined. 
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